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HIMALAYAN FOSSILS. 
Volume V, Memoir No. 2. 
THE FAUNA OF THE HIMALAYAN MUSCHELKALK. 

BY 

GAEL DIENEB, Ph.D., 
Processor op Paleontology at thb Univeksity of Vibkna. 

INTEODUCTION. 

There is no stage of the Indian Trias richer in fossils than the Musohelkalk of 
the Himalayas. 

The age of the fauna of this horizon has been interpreted correctly by Oppel, 
• F. Ton Hauer and Beyrich. A complete description of all the rich materials of 
Cephalopoda, collected by the brothers von Schlagintweit, Stoliczka, Gricsbaoh 
and myself, was published in 1895 in Vol. II, Pt 2 of this series of the Palaeonto- 
logia Indioa. It was supplemented by a very careful description of the small 
number of Brachiopoda and Lamellibranohiata by the late Dr. A. Bittner in 1699 
in VoL III, Pt. 2 of the present series. 

After those two publications had been issued, large collections of fossils from 
the Muschelkalk of the Himalayas were obtained by Hayden and A. yon Krafft 
in Spiti (1898-1900), by T. D. La Touche in the upper Lissar valley (1899) and by 
E. H. Smith in Byans (1699). Among those materials only the Cephalopoda 
collected in the year 1898 in Spiti by Hayden were examined by A. von Krafft 
and the result of this examination was a short preliminary account, published 
in the general report of the Geological Survey of India for 1898-99, pp. 11-22. 

A full account, with the description and figures of the new forms discovered 
since 1897, will be given in the present work. Such species as have been described 
in Vol. IL Pt. 2 of this series by myself, or in Vol. Ill, Pt 2 by Bittner, will 
only be referred to in oases where new discoveries have succeeded in enlarging 
our knowledge. Thus, the present work may be considered as a sequel to the two 
above-mentioned publications in the Paheontologia Indica. 

a 
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2 FAUNA OF THE HIMALAYAN MUSCHELKALK. 

DESCRIPTION OF FOSSILS. 

Class: BRACHIOPODA. 
Genus : Spieifebwa d'Orb. 

■ 

1. Spieifbeina Stracheyi Salter. PI. I, fig. 6. 

1885. Spiriferima Straciryi Stiter, Paleontology of Niti. p. 72, PI. IX, ig. 18. 

1099. 8p. Slrrhtgi Blttiier, Hlmil. Fow., P.I. Ind., K r. XV. Vol. Ill, Pt. 2. n. IS. PI. IV. 
figi. 3-11 

This species, which is the commonest leading fossil of the main mass of the 
lower MuBChelkalk in Spiti, Garhwal and Byans, is very largely represented in 
the collections of Hayden, A. v. Krafft and Smith. To the localities known to 
Bittner— Shalshal cliff (coll. 8trachey and Diener), Lilang (coll. Stoliczka) — the fol- 
lowing must be added : Bambanag cliff (coll. A. v. Krafft), W. of Lilang (coll. 
v. Krafft), N.-E. of Lilang (coll. v. Krafft), N.-W. of Muth (coll. Hayden), W. of Po 
(oolL A. v. Krafft), Kalapani (coll. Smith), Jolinka (coll. Smith), ridge between 
Dharma and Lissar valleys (coll. La Touche). 

Notwithstanding tbo large materials available to me for examination, 1 can add 
but very littlo to the excellent description of the species given by the late Dr. Bittner. 
The most remarkable character of adult individuals, namely, the presence of wing- 
like expansions of the hinge-line, is very strongly developed in some of my speci- 
mens, especially in those from the Muschelkalk of Lilang. The figured example, 
which is particularly wide, surpasses in this respect all the specimens known to 
Bittner and recalls most vividly Spiriferinaalata 8ohloth. from the Permian rooks of 
England as illustrated by King. In this example a width of the ventral valve of 
iG mm. oorresponds to a length of 12-6 mm. 



2. SpiRlFBRINA (MjtNTZBLIA) KOKVBSKAILIBKSIS 



1873. Spirifmn* KomtkallinuU 8mm, in Boeekb. Urologueb. Wbiltnlwo it* tiUI. llakooy, p. 175, 
PI. XI. Sf..SS, S3. 

1899. Sp. KatwkaUitiuu Bittner. Hima). Fom., Vol. Ill, Pt 2, p. 21, PI. IV, &gt. 15, IS. For • 
oomjileti* lilt of »ynooTtu» the rod«r is referred to this memoir. 

Of this species, which has been considered as identical with Spiriferina 
spitientu Stol. by Bittner, a small number of examples were collected in the 
Muschelkalk near Muth and N.N.W. of Kaga (Spiti) by Hayden. 

There is only a single individual exhibiting the flat, compressed shape of the 
variety miororhyncha. All the rest of the specimens are strongly inflated, and pro- 
vided with a remarkably thick and strongly incurved beak, recalling Stolicska'B 
type-specimen of the variety tpitientu. One ventral valve from Kaga is, in its size. 
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BBACHIOPODA. 8 

and outlines, exactly like MentteHa Mentzelu var. judicariea Bittner (Brachio- 
poden der Alpinen Trias, Abhandl- K. K. Gool. Reiohaanst., XIV, p. 24, Taf. 
XXXIV, fig. 26), from which it is distinguished only by the striation of its shell. 

The more abundant European types of Sp. Koeoetkallientit seem to be rather 
rare in the Indian Muschelkalk, where the species is chiefly represented by the 



3. Sfibubbina (Mkntzelia) Mbxtzblii Dunk. PL I, fig. 3. 



1851. SpiHf<r,«, il.nt.elii Duoh™. PJ.ontoKr.phic. I. 1. p. 287. Trt. XXXIV. fig.. 17-19. 
186a 8p. {Mfl.tlia) MaUulii Biltn.r. Bneliiopod.. in Alprom THm, Abhudl. K. K. Gaol. 1 
uut. XIV, p. 43, TWf. XXXIV. 6g* 1-88. For . oon.pl*. U.t of .joooy.. r.f« to thi* on 



In the Muschelkalk of Muth, Spiti, there occurs together with Spirtferina 
KoevetkalliemU a smooth JUenlzelia, which cannot be distinguished from some 
varieties of the common European M. Mentzelii. 

It is especially the variety Ulyrica Bittner (1. c. Taf. XXXIV, fig. 28), to which 
the only specimen available for examination is most nearly allied. It is provided 
with a large, open area and with a strongly developed mesial sinus, to which a 
distinctly defined broad and low mesial fold corresponds in the dorsal valve. The 
beak is not perfectly straight, but slightly incurved. The sinus is flat, low, and 
accompanied by sharply-marked borders in the apical region. 

There is also a strong relationship between this specimen and the variety laco- 
nic* Bittner (1. c. Taf. XXXIV, fig. 27). They agroo very closely in their dimen- 
sions, in the strong beak, towering above a broad area, and in tho character of the 
front line. Rudimentary plications in the lateral parts of both valves are not 
entirely absent in my Himalayan example, but considerably loss distinctly developed 
than in the var. bacomca. 

No other specimen being available for examination, I have not been able to 
study its internal characters. 

The measurements of this specimen are as follow :— 



Entire l*oglh of th* «h*U 80 

„ width „ „ 81 

Length of tho dorMl nlv. .«.....•• lfiio 

ThickniH. uf i»th v»)vm IS 



Genus: Spibigbba d'Orb. 
I. Spibigbba Stouczkai Bittner. 

1SW. Spirijmt Stolietkai BiUocrr, HinrfL PowiK Printout. Ind., wr. XV, Vol. Ill, Pt. 8, p. 83. PI. Ill, 
tg: 1-17. 

To the localities from which this species has boen quoted by Bittner, the 
following must be added: Kalapani (coll. Bmith), Jolinka, Byans (coll. Smith), 
Bambanag cliff (coll. A. v. Krafft), Kaga, 8piti (coll. Hayden), Muth (coll. Hayden 
and A. v. Krafft), N.N.W. of Po (coll. A. v. Krafft). 

b2 
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FAUNA OP THE HIMALAYAN MUSCHELKALK. 



I have to add but very little to Bittner's excellent description of this species. 
In the, Muachelkalk of Kalapani it seems to be rather richly represented, but by 
small-sued specimens only. I have scarcely any doubt that they may be assigned 
with full certainty to Sp. Stoliezkai, since they agree with the typos from the Shalshal 
cliff in all their characters czoept their small dimensions. Near Jolinka a small 
number of normal-sized examples was collected by Smith. 

A remarkable case of convergence must be noticed between Sp. Sioliczkai and 
Dielatma Himdlayantim Bittner. In the Muschelkalk of Spiti types of the present 
species are occasionally met with, which are distinguished from the normal type by 
their very flat valves, by their slightly elongated shape and by the absence, or 
only rudimentary development, of a mesial sinus in the ventral valve. Such types 
are very similar to some forms of Dielatma Rimdlayanum, another most abundant 
species in the horizon of Spiriferina Stracheyi. To their outward similarity is 
added a strikingly similar structure of the beak, which in both species is provided 
with strong dental plates, extending rather far upward into the visceral region. 
It is only by grinding off the front portion of such types, that their relation to 
Sp. Sioliczkai can be proved with full oertainty. 

Genus: Betzia King. 
Betzia (?) himaica Bittner. 

1699. Bel.U himaica Bittner, Hit»4kjan Fouih. P.l. lad, Mr. XV. Vol. Ill, Pt. 8, p. IB. PI. IV, 
fig*. 17, 18. 

This interesting species is represented by six specimens in A. v. Krafft's collec- 
tions from the lower Musohelkalk (horizon of Bhynehonella Grietbachi) of the 
Bambanag cliff. They aro of the same size as my type-specimenB from the 8halshal 
cliff and are distinguished from all other Triassio Jtettia by the absence of any 
remarkably developed median rib in the dorsal valve and by the very low and rather 
indistinct area. As has been remarked by Bittner (Brachiopoden der Alpinen Trias, 
Abhandl. K. K. Oeol. Beichsanst., 1890, XIV, p. 296) all Triassio representatives 
of the genus Betzia (in a wider sense) are provided with a small, sharply-bordered, 
triangular area. This character is equally well developed in the Carboniferous group 
of Relzia radiali* Fhill. and E. ulotrix do Kon., which have been united in the 
genus Huttedia by Hall and Clarke (Introduction to the Study of the Genera of 
Palaeozoic Brachiopoda, Pal. of New York, Vol. VIII, Pt. 2, p. 122). It is not 
probable that our Himalayan species is congeneric with Huttedia radialis. Nor can 
it remain in the genus Betzia, if the latter is taken in a narrower circumscription 
corresponding to King's original typo Terebratula Adrieni Vera. 

Betzia (?) himaica is probably a type of distinct generic structure, but the 
determination of the critical features in the genera allied to Betzia is attended with 
peculiar difficulties. The examples available to me are not sufficiently well preserved 
for the study of their complicated internal struoture, although I have succeeded 
in establishing the presence of spiral cones. 
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Geiras: Diklasma King. 
Diblasma hihaxayantjh Bittner. 

IBM. T^r^MlaiDUl^)Bim4la^VMMt,m,^lV 0 ^,Vo\.lU.Pt. 8. p. 36, PI. V. 6gt. 1-8. 
10, 11. 

Broader and narrower forms of this common species from the horizon of Spiri- 
ferina Stracheyi have been collected in the Muschelkalk of Kalapani by Smith, 
at Lilang, Kdga and N.-W. of Po by A. v. Krafft. at Kaga, Muth (Spiti) and in the 
Thanam valley (Bashahr) by Hay den, and on the ridge between Dharma and 
Lissar valleys by La Touche. 

On the majority of casts the very strong dental plates of the ventral and 
the median septum of the dorsal valve are very distinctly developed. There are, 
however, exceptional specimens in which only faint traces of dental plates have 
been noticed and which consequently resemble the well-known Muschelkalk 
species Canothyria vulgaria Sohloth. more closely than the typical forms of 
D. Himdlayanum. 

Genus: Ccenothtris Dou villi. 

C<KN0THTEI8 VULGARIS Schloth. PI. I, figs. 4, 5. 

1833. Trrtbratulit* rulgarit 8ch!°Ui»im, M«htneic* i« Pctribcttnkoode, Tib. XXXVI!, fif*. B-9. 
199a T. (ftrnrflrii) ^Ugwru Kttn«i, Bmchiopodra d«r Alpinra TrU 1. c, p. t. For » oomplrf* )Ut of 

•jnaaymi wide tbli mtmoir. 
1809. T. (C.) <J. nifarU Bitten, Hiail. Faa* Vol. III. Pt. 8, p. 88, PI. V, Ag. U. 

Only a single specimen from Lilang was known to Bittner, which he considered 
referable with some probability to this most abundant species of the European 
Muschelkalk. From the upper Muschelkalk of Kaga, Spiti, two specimens (ooll. 
Hayden) are before me, which I cannot separate from Canothyrii vulgaria. 
They are absolutely identical with typical specimens of this species from the 
Muschelkalk of Judicaria in the collections of the University and of the K. K. Geol. 
Reichsanstalt. 

Externally, dental plates in the beak of the ventral valvo&ro not visible. In 
order to make sure of their absence, I have made a section through the cardinal 
region of the larger specimen. Dental plates arc not at all developed, just as in 
full-grown individuals of C. vulgaria. The median septum of the dorsal valve and 
the two lateral hinge-plates supporting the dental sockets are very strongly marked 
in my smaller example. 

Both specimens belong to the asinuated form of C. vulgaria, having no indica- 
tion of a frontal wave. 

The measurements of those two specimens are as follow :— 
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Genoa : Rhtnchonella Fisch. 
1. Rhtnchohklla Griesbaohi Bittn. 

189». Rky*cktmdla Gri,,b»cki Bittnn. HimiUytn Pc, Vol. Ill, Pt. 2, p. 12, PI. II. fig.. 1-7. 

Numerous example* of this characteristic species of the group of Rhynchonetta 
irinodoai Bittnor were collected from the Muschelkalk of Kalapani by Smith. 
Two specimens were obtained from the lower Muschelkalk of the Bambanag cliff 
by A. v. Krafft. 

2. Rhynchonella cf. Dienbki Bittnor. 

1899. Rkg»eko<uila Duneri Bittaw, Hirofl. Fo», Vol. Ill, PL 2, p. U, PI. II, figt. 8, 8. 

Two specimens from the Muschelkalk of Lilang, which were collected by the 
late A. Ton Krafft together with Spirtferina Stracheyi, differ from Rhynchonella 
Orieabachi by their larger size, greater width and aliallower shape. Thus, in their 
external characters my examples agree rather closely with Rh. Dieneri, but the 
dorsal valve of the more complete specimen exhibits a very strongly marked median 
septum. As the presence of a strongly developed median septum is regarded by 
Bittner as one of the distinguishing characters of Rh. Grieabachi, I dare not venture 
on a direct identification of my specimens from Lilang with Rh. Dieneri, notwith- 
standing their external resemblance. 

A third specimon with numerous plications in the sinus and in the correspond- 
ing frontal wave was collected from the Muschelkalk of Kaga by A. v. Krafft. 

3. Rhynchonella mutabilis Stoliczka. 

1663. Rkfnckontli* muUiilU Btolictk.. M«noim Oool. Sorr. of Indw. Vol. V, Pi. 1. p. 40. PI. Ill, 
6g». 6-9. 

18M9. Rk. mutobUi. Bittwr. \l\wU. Foi... VoL III. Pt. 2. p. 15, PL II, fig.. 11-13. 

That Rhynchonella mutabilia is a Muschelkalk species and docs not occur in the 
nppcr Trias, as had been suggested by Stoliczka, has been proved by tbo discovery of 
numerous specimens in the Muschelkalk at Lilang— the place from which 
Stoliozka's type-specimens have been recorded— also N.N.W. of Muth, west of Po 
and at the Shakhal cliff, where a large number of examples were collected from 
the horizon of Spiriferina Stracheyi by A. v. Krafft 

4. Rhynchonella TMNoixwi Bittner. PI. I, figs. 1, 2. 

1SW). RlfntkuiulU tri,od<*i Blttn.t, Bnukiopodtn der Alpinm THm. Abh»nd]. K. K. GroL UeklwuiB., 

XIV, p. 13, TJ. XXXVII. Gg* 17-36. 
1899. Sk. rf. tri»<*><m Bittnir. Himil. Fw... Vol. III. PL 2. p. U PI. II, fig. 10. 

There are two specimens of this common European species in Smith's collection 
from Kalapani, both of them agreeing so closely with some of the Alpine types 
described and illustrated by Bittner, that I cannot separate them. Both specimens 
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are of large size and provided with strongly-inflated valves. The frontal lobe is less 
broad than in the variety laldinguaia Bittn., and has two folds in the smaller, but 
only one in the larger, of my two examples. The depressions which separate the 
median elevation of the dorsal valve from the lateral parts, are sharply marked and 
reach higher upwards into the visceral portion of the shell than in Jt'k. Grietbachi. 
The median septum of the dorsal valve is also shorter than in the latter specie*, 
which otherwise is very nearly allied to Sh. trinodoti. 

Dimensions. — Tho measurements of the smaller but more complete specimen 
are as follow :— 

Length of the th*ll ........... IS mm. 

„ , „ ioruX mhre 13 

Brendth of the «h»]l 13 „ 

THiofcMM of both t»Itm. . 8'8 » 



Class: LAMELLIBRANCHIATA. 

Among the fossils of the Himalayan Muschelkalk collected by Hayden, 
La Touche, 8mith and A. v. Krafft, there is no more difficult group than the Lamelli- 
branchiata. They are neither richly represented in the Himalayan collection nor 
are the specimens sufficiently well preserved to allow an exact observation of their 
specific characters. The number of forms worthy of specific description is there- 
fore very small. In many cases I have not succeeded in identifying the genus with 
certainty, even in species of which a considerable number of examples has been 
available for examination, as in Cardiomorpha (?) Eaydeni. This will, I hope, 
explain my reasons for deeming it preferable to leave undesoribed such materials 
as by their fragmentary state of preservation are rendered absolutely unfit for 
(I c tfi r ro ihq toon.* 

Genus : Pobidonomya Bronn. 
1. Posidonomya of. B08K1ACA Bittner. PI. I, figs. 8, 9. 

1909. Ptriiommya ko.mUce Bittner, Brtckiopod™ and LtmeUibnochiaUa »o. d.r TrU. roa Bouia, 
Dalmatien and Yenetkn. Jnhrb. K. K. Otol. Beichauicl., LII, p. S06. 6g. 10. 

From the Muschelkalk of the ridge between the Dharma and Lissar valleys 
(coll. La Touche) numerous fragments of right and left valves are before mo, whioh 
undoubtedly belong to a species of Posidonomya, distinguished by almost equal 
length and height The hinge-line is short. The pointed and distinctly prominent 
apex is roughly median in its position. Tho shell is but slightly inequilateral. 
The complete absence of any wings excludes its identification with Pseudomonotis 
or its allies. Both valves arc equally and moderately vaulted. 

The ornamentation consists of concentric ridges occurring at regular intervals 
and crossed by very delicate radial stria?. The radiating sculpture is only noticed in 
r>cri c c. tl v well" DrCiscrvcd .s d l' l* i nitjns. 
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There are only two European species of Potidonomya of Triassio age, which can 
put in a claim for a closer comparison with the present one. These are P. bosniaca 
Bittner from the Muscholkalk of Cevljanovic and P. alia v. Mojsisovics (Jahrb. 
K. K. Geol. Reichsanst., 1873, p. 438, Taf. XIV, fig. 6) from the Buchenstein beds 
of the Bakony in Hungary. All the other Alpine species of Potidonomya are 
considerably longer than high. 

P. alta is of a nearly rectangular outline and of very small dimensions 
(7-8 mm.). My Himalayan examples are considerably larger (32-30 mm.) and agree 
both in their outlines and ornamentation very closely with Pot. bosniaca. I have 
consequently placed them provisionally under P. cf. bosniaca, but without insisting 
on a direct identity between the European and Himalayan species. 

• • . 

2. Posidonomta sp. ind. 

From the same locality two fragments of a second species of Potidonomya 
were collected by T. D. La Touche. They agree with P. bosniaca in their con- 
centric ornamentation, but differ by their greater length and by their strongly 
inequilateral shape. The two fragments arc not sufficiently well preserved to 
establish their specific characters. 

3. Posidonomya sp. ind. aff. pasjtonica Mojs. PI. I, fig. 7. 

A large Potidonomya, of which sevoral imperfoctly-preserved specimens — 
casts of right and left valves— were collected by Haydon from the Muschelkalk 
of Muth, Spiti. The specimen illustrated in fig. 7 deserves special mention on 
account of its being composed of both valves, which are firmly attached to each 
other. My materials being insufficiently preserved, I should not like to introduce 
a new specific denomination for this form, which in some of its features agrees with 
P. pannonica v. Mojaisovics (Ueber einigo Triasversteinerungcn aus den Sudalpen, 
Jahrb. K. K. Geol. Rcichsarct, 1873, XXIII, p. 437, Taf. XIV, fig. 5) from the 
Buchenstein beds of the Bakony. It is, however, of considerably larger size, its 
hinge-lino is shorter and its posterior margin i9 elongated obliquely, its junction 
with the ventral margin forming a sharply rounded-off angle. There is no 
difference in the amount of inflation between the two valves, both of them being 
very moderately vaulted. The small apex scarcely projects beyond the straight 
hinge-line. 

The presence of very numerous concentric lameilre and of a delicate concentric 
striation in the interlamcllar spaces imparts to the sculpture an external appearance 
very like tliat of P. pannonica. 

This is certainly a new species, distinguished from the oongenerio Alpine forms 
by its large dimensions and different outlines. In the common Pot. Wengentit 
Wissmann (Graf Munster, Beitra^go zur Geognosie und Petrefaktenkunde dee 
audostliohen Tirols, p. 23, Taf. XVI, fig. 12) tire hinge-line is considerably longer 
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and the posterior margin regularly ronnded, whereas P. idriana Mojs. (L a p. 437, 
Taf. XIV, fig. 4) is of a nearly circular shape. 

Genua : Lima Deshayes. 

1. Lima sp. ind. aff. liweata Deshayes. 

Fragments of both valves of a very large Lima from the upper Muschelkalk of 
KagS, Spiti (coll. Ilayden). In one of my fragments only a few traces of the test 
have been preserved. They arc situated in the vicinity of the lateral margins, and 
covered with delicate, radiating stria?, which arc crossed by irregularly-set, concentric 
linos of growth. A fragment of the test in the visceral portion of this specimen 
exhibits traces of broad and flat ribs, recalling the ornamentation of Lima 
lineata from the German Muschelkalk, as illustrated by Goldfuss (Petrcfacta 
Oermania, Vol. II, p. 75, PI. 0, fig. 3). 

My fragments — imperfect and strongly-weathered casts, unfit for specific 
determination— belong to a species of very large size, rivalling in dimensions tho 
well-known Lima gigantea Desh. from the Lias of Wurtemberg. 

2. Lima sp. ind. 

From the Muschelkalk bctweon the Dharma and Lissar valleys (coll. La Touohe) 
several imperfectly-preserved valves of a small Lima are before me. The shell is 
considerably inflated and with a steep anterior slope. The wings have been broken 
off. The surface is covered with numerous radiating ribs. 

Lima of such indifferent form are widely distributed throughout Triassio and 
Jurassic horizons. It is not possible to identify the Himalayan examples with any 
European form. 

Genus: Gervilleia Defr. 
Gervilleia sp. ind. 

A fragmentary left valve of a Gervilleia (?) from the Muschelkalk between the 
Lissar and Dharma valleys, recalls O. angusta Goldf. {vide Bittner, Lamelli- 
branchiaten von St. Cassian, Abhandl. K. X. Gcol. Reichsanst. XVIII, p. 86, 
Taf. IX, figs. 7-10, 12, 16, 18). Its posterior margin is, however, less strongly 
elongated. The hinge-line is very short, with a nearly terminal apex. 

In its shape this species has also some similarity to 0. botniaca Kittl. (Jahrb. 
K. K. Gool. Reichsanst., LIII, 1903, p. 709, Taf. XXIII, fig. 8), but is of much 
larger size and not provided with strong lamellae of growth. 

From the same locality a left valve of a large Oervilleia is before me, which in 
its general shape and outlines recalls Avicula Tqfana Bittner (1. c. p. 71, Taf. 
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VIII, figs. 9-11). But the total absence of an anterior wing makes its reference to 
Qervilleia more probable, although I baTc not been able to observe the ligamcntal 
furrows. 

Genus: Pletjbophobtjs King. 

Plbcbophobus nov. sp. ind. PI. I, fig. 12. 

The only specimen of an equivalvo shell from the lower Muschelkalk of Lilang 
(coll. Krafft) recalls in its external characters some of the Permian species of 
Pleurophorus King. It is considerably larger than high, of trapezoidal outlines, 
with rounded corners, narrowed anteriorly, expanded posteriorly. Apex corre- 
sponding to the anterior termination of the straight hinge-line and strongly 
incurved. Hinge-line equalling two-thirds of the entire length of the shell. 
Ventral margin with a faint sinuosity near the middle, passing into the posterior 
margin in a gracefully roundod curve. Posterior margin almost circular, meeting 
the hingc-line in a sharp angle. Tho posterior part is not separated from the 
visceral portion of the shell by a distinct keel. Under the umbonal slopes a small 
concavity extends anteriorly from the base of the beaks towards the ventral margin. 
The small and lanceolate area is bordered along its exterior side by a sharp rib 
There is no distinct lunula present. 

The surface of both valves has suffered considerably from weathering. No 
traces of the delicato ornamentation have been left, there being merely a few indis- 
tinct radiating ridges on tho posterior wing. 

The cardinal region not being accessible for examination, the systematic 
position of this shell must remain uncertain. Notwithstanding its external similarity 
to Pleurophorue, the possibility of its belonging to the genus Myoconcha cannot be 
excluded. In this respect it might perhaps be compared with tho Triassic species 
from St. Cassian, which has been described as Myophoria BlainvUlei by A. v. 
Klipstein, but will have to find its proper systematic position near either Pleurophorue 
or Myoconcha (Bittner, Lamellibranchiatcn von St. Cassian, 1. c. p. 11, Taf. IV, 
fig. 4). 

Genus: Cabdiomobpha do Kon. 
Cardiomobfha (?) Haydeju nov. sp. PL I, figs. 10, 11. 

A few specimens from the Muschelkalk of Muth (coll. Hayden) recall in their 
external characters such Permian bivalves as have been united with Astarte, 
Cardiomorpha, Edmondia, etc., by various authors. 

Tho two valves are always firmly attached to each other. The shell is slightly 
ineqnivalve, tho right valve being the larger ; but the difference in their size is 
subject to some variation. Tho outline is longitudinally subovate, with very 
moderately curved ventral and dorsal margins. Anterior margin subtruncatc, 
posterior margin narrowly rounded. Beak situated near the anterior end of the 
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hinge-line, strongly incurred, declining abruptly towards the anterior Bide, and 
enclosing a small lunula in front, without sharply defined borders. 

Surface of both valves covered with numerous, regular conoentrio lines of 
growth. I hare not suooeeded in discovering any traces of the hinge-apparatus. 

This species is one of too commoner bivalves of tho Muschelkalk of 8piti 
and is distinguished by its rather remarkable sculpture. I have, therefore, con- 
sidered it worthy of a special description and of a proper specific name. Its generic 
position is, however, absolutely uncertain, none of its internal characters being 
known to me. Its external resemblance to Edmoadia and Cardiomorpka has 
induced mc to place it provisionally in the latter genus, Edmondia being restricted 
to such species as are provided with gaping valves (Dall in Zittel's Textbook of 
Palaeontology, English edition, p. 362). 

Among the Lamcllibranchiata of the Alpine Trias there is especially Anodon- 
lopkora Teller* Bittncr (Lamellibranchiaten dcr Trias von Hudiklancc bei Loitach 
in Krain, Jahrb. K. K. Qeol. Reichsanst, LI, 1901, p. 231, Taf. VII, figg. 5-7) 
which may put in a claim for a closer comparison with the present species. It 
differs, however, by the presence of a diagonal ridge running from the apex towards 
the rounded-off corner in which the ventral and posterior margins unite. Nor has 
the examination of my Himalayan examples led to the discovery of any of the 
internal characters which are so characteristic of the Triassic genus Anodontophora. 

From the Bosnian Muschelkalk of Han Bulog the genus Cardiomorpka Las 
been quoted with some reserve by Kittl (Geologic der Umgebung von Sarajevo, Jahrb. 
K. K. Geol. Reichsanst., LIII, 1903, p. 716). There is, however, no affinity 
between the Bosnian species attributed to Cardiomorpka and our C. Haydeni from 
Spiti. 

Class: GASTEROPODA. 

(By Friedrich Blaschke.) 1 

The following descriptions of some species of Gasteropoda from the Muschelkalk 
of the Himalayas are based on rather scanty material, which is neither rich in 
species nor in individuals. The state of preservation of the fossils, which are mostly 
casts in a black compact or marly limestone, with only very few traces of the shelly 
substance, is rather unsatisfactory. Nevertheless, a small number of interesting and 
well characterised forms could be picked out, which add considerably to our know- 
ledge of the Himalayan Muschelkalk fauna of Olostopkora, hitherto unknown. 

A comparison of those forms with European species shows that nearly allied 
types are represented in the Alpine and Indian zoo-geographical regions. It must, 
however, he borne in mind, that no exhaustive description of the Qatteropoda of 
the Alpine Muschelkalk has as yet been published. Tornquist's notes on the 
fauna of Recoaro and Kittl's monograph of the fauna of tho Vcszprim-Mergel 
in Hungary are the only modern papers dealing with local fauns of Olottophora 

• Tli« folloiring dewiriptton of the 0a«rewp<*fa utko work of Dr. PrwdrWi Wuchke, wbtue monograph of the 
Gut*r.T»d» of tli* upper Tri.nSo P»obye*rdi., bed* of the Setter Alpe to Tyrol i. well known l« peWtologitU ; the 
put taken by Prcr. Dieoer in the work wv> cooked to rowing Mid tramittlog Dr. BlUebke'e owoueonpt. Dir, Q.S.I. 

C i 
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of the normal Alpine Muschelkalk, not developed .in the fades of the Halls tatt 
limestone. 

A comparison of the Himalayan specimens with the rich fauna of glossophora 
from the German Muschelkalk does not lead to an identification of any Indian 
species with European ones, the differences between them and their nearest 
European allies being considerable enough to forbid any attempt in this respect, 
apart from the uncertainty which is connected with any direct identification based 
on such scanty and poorly preserved materials. 

The list of species here described, is as follows : — 

1. Pleurotomaria itutica nor. ip. 

2. „ »p. iml. A. 

3. „ «p. ind. S. 

i. Worthenia Dieturi dot. sp. 

6. „ Lkarmatnri* nov. tp. 

6. „ of. Dkarmaetuii BL 

7. Teelotpira (?) graeilit nov. sp. 

8. Ot»]tialoptfeia »p. ind. 

9. „ {?) nov. sp. ind. 
10. Pievdomelania «p. ind. 

To these must bo added two undeterminable casts, one of them being doubtfully 
referable to Fromathildia. 

The most prominent feature in the character of this faunula is the predo- 
minance of Plcurotomario and Worthenia. It is ohiefly Worthenia Dharmdensis, 
together with some very nearly allied forms, which arc represented in the Himalayan 
collections from a considerable number of localities and by more individuals than 
all the other species together. There is, on the whole, no type in the faunula which 
might not be expected to occur in a fauna of Triassic age. It is, moreover, con- 
spicuous by the scanty development of Pyramidellidae and by the total absence of 
Nerilopsidce, Ncritidte and of all types with Palseozoio affinities, such as Seller- 
option, Capultts and Euomphalvs. 

Although the small number of specimens does not permit any definite con- 
clusions, the remarkable predominance of types with very thin shells, such as 
Pleurotomaria and Worthenia, speaks strongly in favour of Muschelkalk sediments, 
which were doposited at some distance from the shore and at considerable depths. 

In working out the descriptions of this faunula, the following papers have been 
chiefly consulted : — 

189S. J. Boehm, GaHropoden der M«nnol*Ulta1k*, PaU-oetographioi, XLII. 
_KUtl, Ctropoden tut A* Tri« de. ^ ll « n ?« 



ErfoiKbung dm BalatotiKot. P»l»onto!ogUfb*r An'bang mm tntra TciW Am «r»tm Banda*. 
188*. E. Koitn, Gaatrepoden Am Triaa urn HaJIalatt, Abbud!. K. K. Oral. lUicbeanaL, XVII. 
1898. £. Koktm, Beitraaga tor Kenntnia An enddeuUcnen MiuehalkmUiM, AbliandL t. Geo). Speeialkart* 
too KUna-Uthringoo. Xeqa Fol«*, IMt 8. 



1900. A. TornquitU N#u» BoHm#g» ror Gaologie nud PaJ«>oiito)ogie dci Crogcbang Ton Bteoaio end 
IV. Tell. Zeiuehr. Deutaob. Geo). G*». Bd. MI. 



1901. S. Fieani. Baltrag tor Knotnu der Gloeeophoran.d.r mittaUUntachen Triu, Jabrb. Kgl. fttxm. Ga»l. 
IodHtiirt. Hd. XXIL 

For forllwr roferrncea tbe mder ifaontd ooniult my paper on (be " Qiitrcpodec fauna d«r Pachjoardien. 
Tuffs An 8tIhi Alp* in Snedtirol ' Boitraege inr PaWtologi* und Geclogw Orttemtsh-Un, 
etc. Bd. XVII. 
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Genus : Plburotoha&ia Defr. 

PlBUBOTOMABIA INDICA nOV. 6p. PI. XIII, fig. 1. 

The type-specimen of this species and a small number of examples nearly allied 
to it are referable to the genus Pleurotomaria. They arc provided with globose 
whorls and with a distinct slit-band, which is situated below the middle of the 
height. Thus they differ from the representatives of the genus Worthenia, which I 
shall describe later on, and which are characterised by the presence of a slit-keel 
situated considerably higher than the middle line of the whorl. 

Similar forms have been described by Koken among the Gasteropoda of the 
Triassio Hallstatt limestone and have been grouped with Pleurotomaria. I am 
following this learned author in leaving thorn in that genus. 

The specimen illustrated in PI. XIII, fig. 1, is the fragment of a large shell. 
It is the largest among my Indian materials of Glouophora. The last and the 
penultimate whorls have been partly preserved, but as casts only. The aperture and 
the shelly substance have been destroyed almost completely. 

The spire was probably broad and high, conical, with strongly inflated whorls 
which were sharply separated by deep scales. The base of the body-whorl is somewhat 
flattened and marked off from the strongly convex external flank of the whorl by a 
blunt edge. On the external flank of the last whorl the cast of the slit-band 
is visible, bordered by two elevated keels. The apical portion of the whorl is also 
bordered by a blunt edge. It is curved with moderate convexity towards the suture, 
which is deepened. The last whorl projects by more than one-half of its diameter 
beyond the preceding one. 

In the ornamentation of the last whorl well developed strife of growth are 
rather prominent. They run backwards for some distance from the suture, are 
strongly curved, whilst ascendiDg the lateral parts towards the slit-band, which 
they cross vertically and converge towards the base in perfeotly straight lines. 
There is some probability of longitudinal stria? having also been present, as may be 
assumed from the presence of slight spiral elevations in the stria; of growth. 
To this pattern of ornamentation a very delicate system of parallel lines is 
added, which is most conspicuous on the apical portion of the whorl. These 
delicate lines run obliquely forwards across the stria? of growth, meeting them in 
an acute angle. 

Of the sculpture of the penultimate whorl little more is known than what 
we may learn from an examination of some scanty fragments of the shelly substance 
near its external part (PI. XIII, fig. 16). This fragment, measuring 1 to 2 mm. in 
width, shows some delicate spiral lines crossed by a system of obliquely transverse 
stria;, below the blunt edge bordering the base of the preceding whorl. Then 
follows the slit-band, enclosed by prominent spiral edges and adorned with a regular 
oresoent-shaped ornamentation. Outeido the slit-band traces of a second more 
delicate band are noticed, which was also enclosed by longitudinal carina; and 
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oovered with dolicato grooves, but the sculpture of this band has been destroyed 
almost completely. 

From the poor fragment of shelly substance the presence of a very complicated 
ornamentation in this species is evident ; but tho details of sculpture are, unfortu- 
nately, not accessible to examination. 

The shell itself was extremely delicate, measuring barely 0'2 to 0"8 mm. in 
thickness. 

Dimensions. 

Hofcht of U>« bit wbotl 28 mm. 

n •> « p»boUHb»U whorl U „ 

Locality.— Muth, Spiti, colL Hayden. 

Plbtrotomaeia sp. ind. (A). PL XIII, fig. 2. 

A specimen of smaller dimensions, represented by the fragment of a cast 
of the last whorl, eihibits the same measurements as the preceding species. The 
base is flattened and rather sharply separated from the external part. The 
edge forming a demarcation between the convex apical part and tho similarly 
convex external part, is Btrongly obtuse. 

The principal difference between this species and Pleurotomaria indica 
consists in the character of ornamentation. The cast scarcely exhibits anything 
at nil of strim of growth, which arc so well marked in tho preceding species. 
On the other hand, both the external and apical parts of the whorl are covered 
with strong longitudinal stria). Seven are counted on the apical and six on 
the external part, three of them on either side of the prominent slit-band. 
In some places this spiral sculpture is crossed by delicate lines, which are turned 
forward below the slit-band and probably correspond to striae of growth. Similar 
stria? have also been noticed on a very small fragment of tho shell preserved on the 
base of the whorl, whioh is otherwise smooth. 

The slit-band is bordered by two spiral keels. It is distinctly elevated 
above the general convexity of the external part and shows narrow vermiform 
grooves in addition to the system of striae of growth. The shelly substance is as thin 
as Pleurotomaria indica. 

Locality. — Kaga, Spiti, coll. Krafft. 

Pleorotomabia sp. ind. (B). 

The third fragment of the last whorl of a large Pleurotomaria is also 
distinguished by its strong inflation, attaining its maximum extent below the middle 
of the height, which measures 12 mm. This point of maximum inflation is 
occupied by tho slit-band, which is bordered by distinct spiral keels. Less 
distinctly developed longitudinal lines have been noticed above and below the 
slit-band. 

The base of the whorl is incurvod and strongly concave. 
Locality.— Muth, Spiti, coll. Krafft. 
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Genus : Worthbhia. de Kon. 

WoRTHENIA DlKNBBl HOT. 8p. Fl. XII, fig. 6. 

A specimen, which ia more oomplete and better preserved than any among 
the scanty materials of Gasteropoda In the Himalayan collections, is, in all its 
characters, very nearly allied to such types as hare been described and illustrated 
from the Muschelkalk of the Bakony in Hungary by Kittl {Worthcnia Loczyi) 
and from the German Musohelkalk by Picard ( Worthenia lacu, 1. c. PL II, 
figs. 8-11). Similar types are also represented in the Triassic rooks of the 
Eastern Alps. 

The shelly substance of the specimen illustrated being almost entirely preserved, 
a nearly complete diagnosis of the speoies can be given, the apical whorls and the 
aperture only remaining unknown. Four whorls are present, whioh increase rather 
rapidly in height. The strongly-projecting upper lateral keel and the following 
slit-keel separate the apioal part of the whorl from the broad, band-shaped lateral 
excavation. From this lateral excavation the base of the whorl is also marked off 
very sharply by a third keel. 

The apical part is roof-shaped. It is convex in the immediate vioinity of the 
deeply-incised suture, which coincides with the lateral exoavation of the preced- 
ing whorl hut unites with the carinate sinus in a concave curve. The last whorl 
is so steep that the sharp angle between the external part of the penultimate 
and the apical part of the last whorl is transformed into a concave plane. This 
change in the proportion of the whorls is quite gradual ; in the spire they meet in a 
sharp angle, almost a right angle, but in the vicinity of the aperture the last whorl 
is drawn up along the suture of the penultimate one. 

The whorls are covered with delicate spiral lines, which are densely crowded, 
eight lines being counted on the last whorl. The spiral lines are crossed by 
numerous striae of growth which are turned backwards from the suture and 
cross the longitudinal keels in a vertical direction. Indistinct notches are formed 
along the edge of the topmost keel, whioh is situated next the suture. 

The lateral band between the two elevated keels is flatly concave, excavated 
and asymmetrical, the upper part being slightly higher. The region of deepest 
depression in the whorl is marked by a smooth band, which is bordered by strong 
longitudinal keels. 8uch keels are more numerous in the upper portion ex- 
tending towards the first lateral carina, and arc more faintly developed but more 
densely crowded from the internal towards the external side. Five lateral keels of 
this sort are counted on the last whorl. 

The stria> of growth are turned forward from the slit-kcel, and run vertically 
to the second lateral keel, but arc less strongly developed than on the apical portion 
of the whorl. 

The base, which I succeeded in chiseling out from the tough matrix, is 
regularly but not strongly inflated and covered with very numerous — twenty 
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at least -delicate longitudinal strise. To those longitudinal strise are added lines 
of growth, which are but indistinctly developed. They aro directed backward with 
their concavity turned forward, and converging towards an imaginary centre. 

As far a* I am able to judgo, the aperture was rounded, the umbilicus being 
almost entirely concealed by the inner lip, which is comparatively well preserved. 

The shell is rather thick— about 1 mm. — and spatulate. It is to this thickness 
of the shell in the present species, that wo owe its good preservation, whereas it has 
been destroyed in all the rest of Pleurotomariidw from the Indian Muschelkalk. 

The cast is only visible in a single place, where the shelly substance has been 
broken off. It exhibits only faint traces of sculpture. The longitudinal keels are 
noticed in the cast as obtusely-rounded edges. 

The measurements of my type-specimen are as follows :— 



Height of the ntira tbell • . S3 mm. 

■a ». «. haoe 4 „ 

„ „ „ U.t whorl 9 „ 

„ . ,. preceding wfcotU In the »pir» }, 1. S, 6 

DinocUr of to. whorl of th. >pir« 2J, 4. 7. U 

>• .. „ !•»'• whorl • . • 19 

Width of th.Utor.1 band S 



Locality.— Kagd, Spiti, coll. Hayden. 



"WonTHKNH Dhakmaenbis nov. sp. PI. XI, fig. 5. 

This type has been based on a fairly well preserved cast, which is provided with 
a large fragment of the shelly substance adhering to the penultimate whorl. To 
this type a number of examples in an inferior state of preservation from different 
localities are more or less nearly allied. 

My type-specimen consist* of three whorls ; the apical portion of the spire has 
been broken off. 

The last whorl is divided into three parts by the broad lateral band, which runs 
very regularly parallel to the axis of the spire. The topmost part, corresponding to 
the apical region, is flatly conical and marked off distinctly from the penultimate 
whorl by a deeply-incised suture. The thin shelly layer exhibits a shallow excava- 
tion running along the upper lateral koel, delicate strim of growth, with their 
concavities directed forward, and a series of small, densely-crowded tubercles 
adjoining the suture. 

The lateral band shows a sharply-marked slit-keel, adorned by numerous scmi- 
lunular notches. To this keel five or six longitudinal lines are added, but their 
preservation is not good enough to fix their exact number. 

Tlio base of the specimen is preserved as a oast only. It is bordered by a 
strong, spiral keel, separating it from the lateral land, and is vaulted and strongly 
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convex. The transverse section is moderately roundod. The aperture is not known 
to me. 

Dimension*. 

n«*l.t 27 mm. 

GreaWit di«ra«t« 84 „ 

Width cf the l»<*ril bu>d in th* la»t whorl « „ 

Locality. - Muschelkalk between Dharma and Lissar valleys, ooll. La Touclie. 

A considerable number of specimens aro very nearly allied, probably evon iden- 
tical, with this type. From Muth, Spiti, twelve examples are before ine, most 
of thorn badly preserved. Some examples show the lower keel, which separates the 
lateral band from the base and is less sharply marked than in my type. Nevertheless, 
I am not inclined to exclude peremptorily their specific identity, as all these different 
forms seem to be connected by transitional shapes. A similar variability in this 
character has been recorded in Wortheniu Loczyi from the Triassio rocks of the 
Bakony by Kittl (Triasgastcropodon des Bakonyer Waldes, 1. c. p. 5, Tuf. 1, figs. 
3-9) ; that species is probably nearly allied to the present ono. 

A more distant affinity seems to exist between this species and some examples 
from the lower Muschelkalk of Lilang. Their apical angle is more obtuse, the spire 
considerably lower. The lateral band is less broad than in the type of W. 
Dharmaensit. Both the topmost keel in the vicinity of the suture and the upper 
lateral keel of the slit-band are distinctly marked, but th? lower lateral keel is but 
indistinctly developed. The base and external part of the whorl are consequently 
not sharply separated. 



Wokthknia sp. ind. aff. Dhahmaensis. PI. XIII, fig. 4. 

Another species, also nearly allied to Wortheniu Dhirmaen&is, is represented 
by a cast from the lower Muschelkalk of Lilang (ooll. Krafft), illustrated on 
PI. XIII, fig. 4. Thi* species is a little higher than the examples from Lilang 
quoted alwve. The penultimate whorl is deeply incised and — in tho east— separated 
from the following whorl by a deep furrow. The lateral band is incurred 
conically. On the base some indistinct prominences are noticed. 

A specimen from Muth, Spiti, collected together with Ceratites ( Ilollandites) 
Vyasa Dien., is in its shape and proportions more nearly allied to the typical form. 
It is especially distinguished by the development of a number of distinct striae of 
growth resembling varices and arranged at regular intervals. Those strite of 
growth run sharply backwards from the suture, cross the lateral band in a forward- 
turned direction and converge from tho lower margin of the band in straight lines 
across the base of the shell. 

Two badly preserved casts of undeterminable Worthenite were collected in tbo 
lower Muschelkalk of Kagri by A. v. KralFt. The upper MuscheJkalk of the same 
locality yielded a very poor cast of a Worthenia with a low spire. 
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Genus: Tectospira Picard. 

Tectospiba gracilis nov. sp. PI. I, fig. 15. 

The only specimen available for examination is of low, doubly-conical shape. 
The thin sbelly layer of the oast has been partly preserved. There are three whorls 
presont, which increase in size very rapidly. The apical side and tho base converge 
at a sharp angle in the shape of a double cone. The line along which they meet 
is marked by a sharp keel, which is also distinctly developed in the cast of the last 
whorl, but is obtuse, not sharp. 

On the apioal side a second keel runs parallel to this main keel at a very short 
distance. A third keel accompanies the suture, which iB deeply incised. Those 
two keels are also indicated on the cast of the last whorl. The shell between then 
is excavated to form n shallow, concave depression. 

The base of the penultimate whorl is ornamented by four notched keels, 
which are arranged at nearly regular intervals. They are also visible on the oast 
of the hut whorl. 

To this longitudinal sculpture distinctly marked lines of growth are added 
running obliquely backwards in a rather straight direction and indicating the 
existence of an aperture, which is cut off obliquely. The aperture itself has not 
been preserved. The notched character of the longitudinal keels is due to the 
crossing of spiral and radial elements of ornamentation. 

The measurements of this elegant, riohly sculptured shell are as follows: — 

Enlir* height in Dim. 

Longest diftineter ......... 12 „ 

Diameter of tlie p ennltiuoat* wtiorl ..««■•> S 

Locality. — Lower Muscholkalk, Lilang, coll. A. v. Krafft, 
Remarks. — The generic position of this specimen is not certain, although it 
appears to be most nearly allied to Tectospira. This generic designation has been 
assigned by Picard to T. Clopi (Heitrajge zur Kenntnis der Glossophoren der 
mitteldeutschen Trias, Jahrb. kgl. preuss. geol. Landesanst. f. 1901, Ed. XXII, 
p. 479), which was formerly united with Pleurotomaria, and has been grouped 
among the family of TrochonematUla. Its principal characters are roof-shaped 
whorls with spiral keels. In those characters our species agrees fairly well with 
Tectospira, but an identification is barely possible, because the shapo of tho 
aperture is not known to mo. In comparison with Tectospira Clopi my Indian 
species has its spiro considerably more depressed, nevertheless this is no sufficient 
reason for excluding an identification with the latter genus. 

I may be allowed to hint at the presence of a similar type among the fauna of 
Gasteropoda from the Feuerkogel near Aussee. Kokcn in his memoir on the 
Gasteropoda of the Hallstatt limestone has, on PI. XXIII, fig- 17, illustrated a 
small shell, whioh he considered specifically undeterminable but nearly allied to 
the family of Trochoncmalida. To this type tho present species might also be 
compared. 
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Genus : Omphalopttcha v. Ammon. 

OtTPIIALOPTYCHA 8mithii nov. sp. PI. XI, fig. 7. 

Omphaloptycha, by which name the group of Chemnitzia Maironii is designated 
by J. Doehm (Gastropoden der Marmolatakalke, Paboontographica, XLIT, p. 274) 
and Kokon, is a type very characteristic of limestones of middle Triassic age. It is 
especially the limestone of Esino and of the Marmolata of the ladinic stage, the 
fauna of which contains a considerable number of species, most of them of large 
size. 

In comparison with those species tbo present one is remarkable for its small 
dimensions. In this respect it agrees with some representatives of the genus from 
the German Muachelkalk, especially with Omphaloptycha litcociatns Gbl. 
Nevertheless, I prefer to abstain from a direct identification of tho Indian and 
German forms. Suoh an identification of species from localities so far distant 
should not be attempted, in my opinion, exocpt in cases whero a largo number 
of examples from both localities are indistinguishable from one another. 

Notwithstanding their remarkable similarity the types from India and Ger- 
many can be kept separate, although in very subordinate details only. My species 
of Omphaloptycha from Byans agrees, it is true, with 0. liacavientis in the number 
of whorls (7), in its height and greatest width, hut differs by the slightly more obtuse 
apical angle, measuring about 00°. The whorls are strongly inflated and marked 
off from eaoh other by distinct steps. 

The surface is nearly smooth. Delicate spiral rows of grooves are less distinctly 
indicated than in 0. liicaviensis and are considerably inferior in strength to the 
lines of growth. The aperture is somewhat less high and more strongly inflated 
externally. A basal notch or canal may, perhaps, have been present 

The measurements of my type-specimen arc as follow :— 

Entire hnight ...•••••••.17 mm. 

H*i|fht of th» la-t wWl 11 ,. 

QrmtMt diamtirr , ..• 11 a 

Locality.- Jolinka, Byans, coll. P. H. Smith. 

Omphaloptycha (?) sp. ind. PI. XI, fig. 8. 

An incomplete specimon, strongly deformed by pressure but with shell 
preserved, is probably most nearly allied to the genus Omphaloptycha. Tho stato 
of preservation, however, excludes a certain identification. Nor is it advisable to 
introduce a specific denomination. 

The present fragment seems to have belonged to a spire of considerable size. 
It consists of half of the last whorl and two preceding whorls, measuring 36 mm. in 
height and 18-28 mm. in diameter. The amount of deformation is, bowover, 
considerable, especially along the two diameters. The whorls are strongly inflated 

D 2 
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and increase rapidly in width. The spire was probably depressed, the aporture of 
nearly circular shape 

The shelly substanco is comparatively thick and consists of two layers, tho 
inner being smooth, the outer provided with a delicate ornamentation. This 
ornamentation is a network of very regularly-arranged and densely-crowded longi- 
tudinal lines crossed by faintly-marked strice of growth. 

Locality.— KagS, Spiti, coll. Krafft. 



"With this name T designate two high, turretted shells belonging to the family of 
Triassic Pyramidellidte. Similar forms are rather numerous in tho Alpine and 
German Trias. Picard (1. c. Taf. XIV, fig. 1) illustrates llhabdoconcha Frittchi, 
a species agreeing with the present one in many respects. 

One of my two examples is only a cast exhibiting four high whorls with 
sharply- impressed sutures. Its height is 20 mm., and its greatest diameter 10 mm. 

The second specimen, which has been taken for illustration, has three whorls 
and is somewhat deformed, but provided with its shelly layer. The shell is thin and 
covered with slightly falciform striae of growth, which are delicate but distinctly 
marked. In its proportions, this specimen agrees pretty well with the first one, bo 
far as can be made out from its shape, which has been much deformed by pressure. 

The apertural region is badly preserved, but traces of a slit nre visible on tho 
inner lip of the aperture. The height of this specimen is 19 mm., the greatest 
diameter 15 mm., but the great deformation which the specimen has suffered from 
pressure must lie taken into consideration. 

Although the specific identity of those two examples is very prolnble, we 
cannot go beyond an identification with the genus Fscudonielauia, and the intro- 
duction of a new specific denomination has been avoided in view of their bad state 
of preservation. 

Locality. — Muth, Spiti, coll. Krafft. 

Undeterminable tokms. (PI. XIII, fig. 3, PI. XI, fig. 6.) 

I wish to mention a cast, illustrated on PI. XIII, fig. 3, because it is the only 
representative of n faunistic element among the Gasteropoda of the Himalayan 
Muschelkalk which shows no relationship whatever to other members of this 
faunula. As will be seen from the illustration, fragments of two roof-shaped whorls 
have been preserved. The base is marked off in a sharp angle from the slightly 
concave apical side, both of them meeting in an obtuse edge and being covered with 
spiral bnes. The entire shell was probably of a doubly-conical shape but too low and 
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PSBTTDO JIELANIA sp. ind. PI. I, fig. 14. 
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depressed to unite it with either Promathildia or Anoptychia, which in their casts 
take similar shapes. 

The second fragment, illustrated in PI. XI, fig. 6, might perhaps, indeed, be 
compared with Promathildia Andrea?. It belongs to a turrettcd form with a high 
spire. The cast of two whorls has been preserved. They project slightly beyond 
one another and exhibit a steeply roof-shaped, smooth apical side and a flatly- 
vaulted base. 

Owing to the imperfect state of the fragment the systematic position of this 
cast could not be ascertained. 

Locality— Both specimens were collected in the Muschelkalk of Muth, Spiti, 
by A. v. Krafft. 

Class: CEPHALOPODA, 
Order: D1BBANCHIATA. 

Family : BELEUXITIDAi. 

Genus : Atkactites Guombcl. 
Atuactites Smxthii nov. sp. PI. I, fig. 13. 

Fragments of large phragmoconea from the Muschelkalk of Jolinka, Byans, 
(coll. Smith) with an elliptical transverse section and with an angle of divergence of 
10°. The ventral and dorsal sides are broader than the lateral parts, which corre- 
spond to the larger diameter of the transverse section. 

The most peculiar character of this species is the arrangement of the septa, 
which slope very strongly from the dorsal to the ventral side along the lateral parts 
of the cast. The distance between two septa is less than one-third of the diameter 
of the preceding air-chamber. 

All my specimens are casts, without any trace of the shelly substance. 

Atractites subundatut Muenster (E. v. Mojsisovics, Cephalopoden der Me- 
diterranen Triasprovinz, AbhaudL K. K. Gcol. Reichsanst X, p. 301, Taf. XCII, 
fig. 6) recalls this species by the presence of septa asoending obliquely from tho 
ventral to the dorsal side, but this character is considerably less strongly developed 
than in A. Smithii, which is distinguished from all other congeneric forms by this 
remarkable feature. 

Meaturementa of the figured cast. 



Larger diaaielwof th« dirta) •.ptaro 27 5 a.m. 

Huialter „,.„„,, 32 „ 

Larger diameter of ibe preximal wptom 17 ■ 

Smaller i, . . . . 16 

Dl«ai>« Mweon thu two lnt.c^U 8 „ 

Leugth of tk» entire cart 70 „ 
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Order: NAUTIL01DEA. 
Family : OHTHOCER.iTID.E. 
Gonns : Orthockras Breynius. 

1. OUTUOCERAS Cf. CAMFAXJLE Mojs. 

1888. Orlkocerai eampanilf E. r. Mojaiaovica, CVphalopodim dor IMiUrnmwi TrlaaproTiiii Abhaodl. 

K. K. (}* ]. RaieWn.t., X, p. 291, Taf. XCIII, op. 1-1, 11. 
1M». O.cf. ramyamU 1'ieo.r. Hin.il. Fu*., Vol. II, l>t. 2, Ophalopod* of lb. Matshelkatt, p. 87 

n. xxviu.(i S .8. 

Of tliis common Triassic species examples consisting of air-chambers and of 
body-chambers have been collected in the Muschclkalk of Jolinka (Byans) by 
Smith, of Lilang (Spiti) by Hayden, and in tho beds with Spiriferina Stracheyi of 
the Sholshal and Bambanag sections by A, v. Krafft. 

The specimen from Lilang is very thin and elongated. The diameter of the 
last septum is only 0 mm. in lengtb. The body-chamber, which has been partly 
preserved, is about one-third the entire length of the cast. 

In all my specimens tbe distance between two septa is considerably smaller 
than the diameter of the lower septum and the angle of emergence loss than 5°. 
Tbe position of the siphunclc is central. Thus 1 cannot fiud any reason against an 
identification of my Himalayan examples with 0. campanile. 

2. Orthoceras ef. multii.abiatum v. Haucr. PI. II, fig. 2. 

1867. Ortiaetrtu muliilahiaJm v. Ilanrr, Die Crphalopuilin J*a bucnitclien Mn>alielkalkra too Han Bnlog 
bei Saiajtvo, IX-nWh. Kai>. AluJ.. L1V. P . ll.T.f. II. fig,. 3 5. 

The cast of a body-chamber from the Muschelkalk (zone of Spiriferina Stra- 
cheyi) of the Shalshal clitT (coll. A. v. Krafft) is distinguished by the presence of 
two moderately-deep annular constrictions, corresponding to varices of the shell. 
Tho entire length of the cast is ">8 mm. The lower varix is situated immediately 
in front of the last septum, which has been preserved, the second at a distance of 
12 mm. from the former. In the rest of its characters the cast agrees with Ortho- 
ceras dull urn v. Haucr. Its transverse section is circular, with a central siphunole 
and with a diameter of 16 mm. in length, corresponding to the last septum. The 
angle of emergence is very small. 

Tho presence of annular varices points to a species very nearly allied to 
Orthocerat miiltilabiatum from the Bosnian Musohelkalk. The specific identity 
remains, however, questionable without any knowledge of the chambered portions of 
tho shell, which are also provided with distinct varices in 0. mttltilalialum. 
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3. OrTHOCERAS 8PITIEN8E nOV. sp. PI. II, fig. 1. 

This species differs from all other congeneric forms from the Trias of the 
Eastern Alps by its large angle of emergence, which imparts to it an external simi- 
larity to Aulacocerat induce** Braun or to Atraclitea oMiacua Mojs., but the 
central position of the siphuncle within the circular transvorsc section of the air- 
chambers and the straight direction of the septa peremptorily exclude any identifi- 
cation with either Atractitet or Aulacocerat. 

The only specimen from the Muschelkalk of Muth (coll. Hnyden) consists of 
air-chambers, the short part in front of the last septum being a fragmentary portion 
of the hotly-chamber. The distance of the different septa from each other is a little 
more than one-half the diameter of the lower chamber. To an entire length of the 
specimen of 96 mm. a diameter of 7o mm. in the lowest and of 21 mm. in the top- 
most air-chamber correspond. The height of the last preserved air-chamber is 
9 mm. 

Angle of emergence about 11°. Shell not preserved. 



Family : XAVT1L/D,E. 

Sub-family: TEMNOCHEILIN.-E. 

Genus : Plbttronatjtii/cs Mojs. 
1. Plettron atti lts sp. ind. aff. onxATO v. Hauer. PI. II, fig. 4. 

This species from the Muschelkalk of Jolinka, Byans (coll. 8mith), is very 
nearly allied to Pleuronautilua ornatua v. Hauer (Die Cephalopoden des bosnischen 
Musohclkalkcs von Ilan Bulog, Denkschr. Kais. Akad. d. Wiss., L1V, 1887, p. 17, 
Taf. 1IT, figs. 2, 3) from the Bosnian Muschelkalk. 

The only specimen available for examination is unfortunately incomplete — 
neither the body-chamber nor the innermost volutions have beon preserved — and 
strongly distorted through pressure, as are nearly all the fossils from this locality. 

The whorls overlap each other very little, are wider than high, very broadly- 
vaulted above and not provided with any median depression. The transverse 
section is trapezoidal; its greatest width corresponds to the umbilical margin. 
The lateral p:irts are flattened and separated from the high and perpendicular 
umbilical wall by a distinct marginal edge. 

Tho sculpture is very characteristic. It consists of strongly-developed, straight, 
lateral ribs, which rise from the umbilical margin, and of external tubercles or 
spines, which are separated from tho ribs by a narrow spiral zone, along which the 
sculpture is completely interrupted. The umbilical wall is entirely smooth. This 
is the same pattern of ornamentation as has been described in PI. ornatui by 
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F. t. Hauer. It differs from the latter by the absence of distinctly marked tuberoles 
on both ends of each rib, and in tho smaller number of external or marginal tuber- 
cles. In PI. ornate* the number of external spines is nearly twice as large as the 
number of ribs. In my Himalayan specimen one single external spine corresponds, 
as a rulo, to every rib. Very rarely a sort of bifurcation is noticed, by which two 
external spines originate from a single lateral rib. 

From PI. planilateratu* v. Hauer (E. t. Mojsisovios, Cephalopoden der Hall- 
stiitter Kalke, Suppl., Abhandl. K. K. Geol. Eeichsanst., VI-1, Taf. IX, fig. 3), 
which F. v. Hauer considered to be the nearest ally to his Bosnian species, our 
Himalayan specimen is at once distinguished by its much more strongly developed 
sculpture and by the absence of any longitudinal striation. 

F. v. Bauer states that the generic features of bis species were not sufficiently 
well marked to decide its identification with either Pleuromutilu* or Temnocheilu*. 
My Himalayan specimen does not afford any reason for a similar uncertainty. 
There can bo no doubt that it belongs to the genus PleuronatUilu*. 

Bimetuiott*. 

DiameUr of the «hell (ihortor ... 

umbilicial . . . 

HeigH of tho lut rolulioo .... 

Thickset* „ „ „ . 

Suture*.— Lateral lobe deeply sinuous and rounded below. Si phonal lobe 
shallow. A moderately arched siphonal saddle corresponds to the external, a small 
umbilical saddle to the umbilical, margin. Annular lobe present. 

Siphuncle.-A little below tho centre of the septum. 

2. Pllurosautilus sp. hid. aff. Kollieri Arth. PI. II, fig. 5. 

This species is related to Pleuronautilu* li oilier i G. v. Arthaber (Ophalopoden- 
fauna der Roiflingcr Kalke, Beitrmge zur Palmontologie Oesterr.-Ungarns, etc., X. 
1895, p. 29, Taf. I, fig. 4) and PI. furcate* Arth. from the Musehclkalk of 
Grossreifling in the north-eastern Alps. 

The only specimen available for examination is provided with its body-chamber. 
Its transverse section is nearly rectangular, the greatest transversa diameter corre- 
sponding with the umbilical margin and being equal to the height. The siphonal 
area is flstly arched. Umbilical and siphonal margins sharply rounded, but not 
acute. "Whorls increasing very slowly, enclosing u wide umbilicus and enveloping 
each other along the siphonal area only. 

The sculpture consists of straight ribs, which ( rivinate in a small tubercle at the 
umbilical margin and terminate rather abruptly near the siphonal margin, forming 
a second tubercle. A row of lateral tubercles stands very near the row of external 
ones. Bat ween those two rows the ribs are occasionally depressed hut do not be- 
come obsolete. The zone of external tubercles gradually dies out on the body- 
chamber. Sixteen lateral ribs arc counted in the last volution. 
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Dimensions. 



DiuwUroftlMth.il 43 mm. 

m m m nmhUIoai 14-5 „ 

Height >f th.WtTClutioo M ,. 

ThiokntM „ „ 19 „ 



Suture$. — Septa apparently similar to those of the preoeding species, but not 
entirely known to me. 

Siphuncle. — Below tbe centre of the septum. 

Locality : number of specimens «xam*n«£— -Jolinka (Byans) 1, coll. Smith. 

Bemarkt.— Tho propriety of placing this Bpecies in the genua Pleuronaulilut is 
perhaps questionable. PleuronautUvt, according to the diagnosis given by £. v. 
Mojsisovic9 (Cepbalopoden der Hallstatter Kalke, AbhnndL K. K. Geol. Beiohsanst., 
VI-1, 8upplem., p. 237), includes Temnocheilina with strongly- developed falciform 
ribs, which are frequently adorned with tubercles. Such forms in which a ten- 
dency towards the obliteration of the lateral ornamentation is marked in old age and 
in whioh the sculpture consists principally of straight ribs or pilse, ending in tuber- 
cles, bave been united in the genus Mojtvarocerat by Hyatt. The presence of three 
rowB of tubercles in the present species and its affinity to some true representa- 
tives of Pleuronaulilut from the Alpine Musohelkalk have induced me to olass it 
among the latter genus. 

3. PLBTJBONAUTinjS sp. ind. aff. crassbscbns Arth. PL III, fig. 3. 

A small specimen of Pleuronaulilut from the Muschelkalk of the Shalshal 
oliff (coll. A. v. Krafft) is, in its general shape, involution and size exactly like 
PI. crassescens G. v. Arthabor (Cephalopodenfauna der Reiflinger Kalke, Beitrsege 
sur Pabeontologie, etc., X, 1896, p. 37, Taf. Ill, fig. 1). Tbe sculpture oonsists of 
radiating, slightly-curved ribs, which persist on the body-chamber and are not 
adorned by any tubercles. Tho radial ornamentation is crossed by a distinct spiral 
edge, corresponding to the si phonal margin, as in PL Cornaliee Stopp. Besides this 
no other spiral line has been noticed in the sculpture of the shell, which is 
altogether more dolioate than in PI. crassescens. 

The combination of radiating and spiral elements of ornamentation induces me 
to place our species among the representatives of the group of Pleuronaulilut 
tubaemmatut ilojs. (sub-genus Trachy nautilus). 

Dimensions. 

DSimHw of th. .b.ll . • « .S3 mm* 

» - h wubilioiu • . 8'S ., 

Height of tlx Ud TolotioB 14 „ 

Thickncw » » » 18 ■ 

Sutures.— Septa rather distant, even in the vicinity of the body-ohamber, to 
which a little less than one-half of the last volution belongs. Lateral lobe shallow. 
No external lobe present. The septa cross the rounded siphonal part in a straight 
line. 
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Gonus : Mojsvakocekas Hyatt. 

The genus Mojacarocerat has lieeu proposed by Hyatt for such forms of 
TemnocheiUna as arc distinguished by the presence of straight pihe on their 
flanks, terminating in marginal and umbilical tubercles. This group of forms, 
which has some typical representatives among the TemnocheiUna? of upper 
Carboniferous and Wormian age (If Nihil ini Twctzrow, 31. I'er<e Arthab.), is 
represents! in the Ilinmlayan Muschelkalk by four species. There is, unfortun- 
ately, but one single specimen of each species available to me for examination, and 
even these, in two cases at least, are rather incomplete. It may not he considered 
prudent to describe or identify a species of the Xantilida from a single, incomplete 
specimen only; but, on the other hand, Naulitida have up to now been found so 
rarely in the Himalayan Muschelkalk, that I did not like to leave them aside. If a 
full account of the XautUidie of this horizon is to he given.it is necessary to include 
descriptions of these peculiar types, although some of their characters can only be 
made out imperfectly. 

1. Mojsvakocekas sp. ind. aff. Morloti Mojs. PI. II, 6g. 7. 

The only specimen from the Muschelkalk of Jolinka, Hyans (coll. Smith), is very 
nearly allied to Mojscaroceraa Morloti v. Mojsisovios (Die Cephalopoden dcr Mediter- 
ranen Triasprovinz, Abhandl. K. K. Geol. Reiehsanst., X„ p. 268, Taf. LXXX VIII, 
fig. 3). It is only distinguished from this species by its strongly elliptical outlines, 
a feature common to all the cephalopoda from this locality. If this character could 
be proved to he accidental only, due to a deformation through pressure, the identity 
of the Alpine and Himalayan forms might even be taken into consideration. 

The whorls, which overlap one another a little more thau one-third their 
height, increase more rapidly in thickness than in height. The transverse 
section is of nearly equal height and width. The greatest transverse diameter is 
situated above the umbilical margin. Siphonal area .broad and flat, without any 
median depression. Siphonal and umbilical margins forming sharp edges ; umbilical 
wall high and vortical. 

As in M. Morloti from the Muschelkalk of the Salzkammorgut, the ornament- 
ation consists of numerous and small marginal tul>ercles only. Neither pileo nor 
umbilical tubercles arc present, not even in the inner volutions. 

Dimentums. 

Umg»r •liuMtar of the shell 6« mm. 

Shorter „ „ . . . . . • • . 96 „ 

Loagw diameter of thi urabilico* 16 „ 

Shorter .,„..„ 7-8 „ 

H.ifht of the) rrrtponling t0 lt< (longer di»met«r 32 ., 

)>*t volution i Cthcrtor „ ...... 19 „ 

Width of th«> ooffB.ponjin,, tB , | l° n if d»nwt« . . ■ . SO „ 
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The slid), which has been partly preserved, is covered with numerous and very 
delicate transverse striic of growth. 

Suluret, — Septa close to each other. Siphonal lobe very shallow. Lateral 
lobe moderately deep. Umbilical saddle -not distinctly marked. 

Siphutiele.— Below- tlie centre of the septum. 

2. MOJSVAROCEBAS N1VICOLA nov. sp. PI. II, fig. 6. 

I look upon a specimen from the Muschclkalk of .Tolinka, Byans (coll. Smith), 
as a representative of Mojnaroceraa distinguished by a very strongly marked 
tendency towards the obliteration of the primitive lateral sculpture. At the begin- 
ning of the last volution, the lower portion of the flanks is covered with narrow, 
straight pila? of unequal strength, which disappear completely on the body-chamber. 
Nor do the delicate marginal tubercles persist throughout the entire length of the 
last volution, although they continue for some distance beyond the region where 
the lateral ornamentation disappears completely. 

This species belongs to a group of forms, which in the Alpine Trias is chiefly 
represented by such species of Mojti-oroecras, as have been described from the 
Muschclkalk of Ilan Bulog by F. v. Hauer. But my Himalayan species does not 
exhibit a closer affinity to any of the Bosnian species. It is distinguished by its 
strongly-elliptical outlines and by its trapezoidal transverse section. The greatest 
width, which considerably surpasses its height, corresponds with the sharp umbilical 
margin. Umbilical wall steep, almost vertical. Siphonal area flat, not arched. 

If we make exception for the difference in outlines and in the shape of the 
transverse section, M. Keltneri v. Hauer (Dcnkschr. Kais. Akad. d. Wiss., Wicn, 
LIV, p. 1-4, Taf. II, fig. 2) agrees pretty well with our species in tho character of 
its sculptnre. 

The inner volutions of my specimen arc not sufficiently well preserved to decide 
whether the coils were perforated or not. 

As this specimen is somewhat deformed, I have not been able to take exact 
measurements. As to its dimensions, I must therefore refer to the figure. 

Sutu re*.— Septa close to each other with well individualised siphonal and umbili- 
cal saddles. Siphounl lobe shallow, lateral lobe comparatively deep. 

Siphutiele.— >ot known. 

3. Mojsvakoceeas Kkgje nov. sp. PL II, fig. 8. 

This species, although to some extent recalling 3fojstarocera* binodoaum Hauer 
(Beitnege zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Dcnkschr. 
Kais. Akad. d. Wiss., LXIII, 1896, p. 279, Taf. I, figs. 3-4), is distinguished from all 
congeneric Alpine forms by its very slowly increasing whorls, which overlap 
one another alons their siphonal part only. Tho shell is widely umbilicated, with a 
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transverse seotioii, which is octagonal in the inner and square in the outer volu- 
tions. The last volution is of equal height and width. Siphonal area very gently 
arched, lateral parts flat and cqui-diatant throughout their entire extent. Umbilical 
wall high and steep, but not perpendicular. 

In ite external sculpture this species agrees with M. Augvtti v. Mojaisovics 
(Cephalopoden derMediterranen Triasprovinz, AbhandL K. K. Geol. Reichsanst, X, 
p. 267, Taf . XC, figs. 1, 2) in the absence of pike or ribB. The ornamentation consists 
of strong umbilical and marginal spines, whioh are sharply pointed and rise from a 
circular base. As a rule, one marginal spine corresponds to an umbilical one, but 
exceptionally the number of marginal spines corresponding to an umbilical one is 
two. In tho penultimate whorl traces of indistinct pilse are noticed along the middle 
portion of the lateral parts. 

Dimentiont. 

DbsMta of Hi Atfl 

„ , umbilical. 
Height of U>» lut Tolitioa 



Sulvret.—A shallow siphonal lobe and a deep, rounded lateral lobe have been 
noticed. My fragmentary specimen consists of air-chambers only. 
Siphuncle. — Approximately central in its position. 

Locality : number of tpecimetu examined. — Upper Muschelkalk, Kaga" (Spiti), 
1, Coll. Hayden. 




4. Mojsvaeociras sp. ind. aff. Kagjb. PL II, fig. 9. 

A fragmentary specimen from the Muschelkalk of Muth, Spiti (coll. Hayden), 
consisting of air-chambers only, is very closely allied to Mojnaroceraa Kagce. Its 
volutions increase more rapidly, a diameter of the shell of 70 mm. corresponding 
to a width of the umbilicus of 21 mm. only. The transverse section is not square 
but trapozoidal, the greatest width coinciding with the umbilical margin. 
The soulpture agrees in general with that of Mojtvarocera* Kagce, but traces of 
stout pilsa are more distinctly marked near the end of the penultimate whorl. In 
the last volution the ornamontation is reduced to umbilioal and marginal spines. 
The example is too badly preserved to state with certainty whether those spines 
persist or not in the anterior portion of the shell. 

I am, unfortunately, not able to give an adequate figure of the sculpture of 
this specimen, which has been greatly injured by weathering. The ohief difference 
between the present species and M, Kaga may be seen from a comparison of their 
respective transverse sections. 

Suture$.— Agreeing with those of M. Kaga. From the umbilical margin 
the septa run in a straight line down to the umbilical suture. 

Siphunole.— Below tho centre of the septum. 
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Genus : Thxjww oionautiltjs Mojs. 

ThTJRINQIOXATJTILTJS Bp. in<L PI. II, fig. 3. 

Two Triassic species, formerly included by E. T. Mojsisovies in the Palaeozoic 
genus TremaiodUcut Meek and Worthcn, have boen recently classed among the 
forms related to Nautilus jugatonodotus Zimmermann (Jnhrh. Kgl. Preuss. QeoL 
Landesanstalt, 1889, p. 822), for which the new genus ThuringionautUv has been 
proposed. This interesting genus of Nautilidm, of which two representatives only 
are ss yet known from the upper Trias of the Eastern Alps, is certainly represented 
in the Muschelkalk of the Himalayas. Although this Indian representative is an 
imperfect fragment only, not worthy of a specific denomination, it must be 
mentioned hero on aooount of the interest which the discovery of Thuringionauti- 
lut in the Himalayan Trias deserves. 

The fragment from the upper Musohelkalk of K&gi, Spiti (ooll. Hayden), 
is not sufficient for a reconstruction of the shell, but its peculiar sculpture does not 
leave any doubt as to its identity with ThuringionautUus. A shallow median 
depression of the siphonal area is bordered by continuous spiral ridges. Outside 
those spiral ridges a second spiral row of indistinct marginal tubercles follows. 
The tuberoles are very low and elongated spirally. The next row of tubercles, 
whioh are stout and strongly developed, occupies a marginal position. They are 
connected with umbilical tubercles by low and broad pike running straight across 
the narrow and flat lateral parts. 

The similarity in ornamentation to Thuringionautilut Klipateini E. v. Moj- 
sisovies (Cephalopoden der Mediterranen Triasprovinz, Abhandlungen K. K. QeoL 
Beiohsansi, X, p. 271, Taf. LXXXIX, fig. 2) is obvious, although the two species 
differ very considerably in their outlines and in the shape of their transverse 
section. 

SiphumeU.— Below the centre of the septa, which apparently agree with those 
of Th. Kliptteini. 

A second specimen of Thuringionautilue from the Muschelkalk of Muth, Bpiti 
(coll. Hayden), probably belongs to a different species, but is too poorly preserved 
to permit a specific description. The principal difference consists in the more 
strongly inflated section of the outer whorl and in the presence of higher siphonal 
and marginal ridges. 

Genus: Gbrmanonatjtiitjs Mojs. 

GeBKA.NOKATJTII.TI8 Cf. SALINAKITTS V. Mojs. PI. Ill, fig. 1. 

1888. tr-tUu. ~ii.«ri~ B. t. Mojiwmct, D» Ctpkalopodeo in Meditmun Triiipnmw. Abhandl. 
K. K. Ucol. Rakhuaat., X, p. 282, Taf. XCI, 6g. 8. 

Two specimens from the Musohelkalk of Mutb, Spiti (ooll. Hayden), are 
probably identical with this type of smooth-shelled NautiUda from the Alpine 
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The better preserved example, which consists of air-cliambers and of a amall 
portioa of the body-chamber, agrees in its outlines, involution and transverse section 
with the specimen from the Soli refer Alpe illustrated by E. t. Mojsisovies. 

The whorls are strongly inflated, considerably broader than high, and envelope 
one another to about one-half their height. Both the umbilical and siphonal 
margins are obtusely rounded. The umbilical wall is very high and perpendicular, 
not vaulted. 

Dimensions (of the chambered nucleus). 

Oi.m.Urof the .hell J« mm. 

•• •• <• nmbiticm . . ...... IT „ 

Height of Uw l«t rotation . 37 „ 

TliickiiM« 61 „ 

Sutures. — Septa close to each other. No siphonal lobe developed. Septa 
crossing the external area iu a nearly straight Hue, but describing a shallow lobe 
on the lateral parts. Annular lobe present. 

Si})hnncte. — llelow the centre of the septani. 

Remark*. — The differences between my Himalayan examples and the Alpine 
type-specimen illustrated by E. v. Mojsisovies are insignificant. In my specimens 
the inflation is a little more strongly marked, the last volution is more expanded 
and the umbilicus is a little wider. Nevertheless their resemblance is so great 
that many paleontologists would consider them identical. 

Sub-family: SYK1NO0NAUT1LIX.* Mojs. 

• • * » * 

Genus : Syringonautiu s v. Mojs. 
Stringonaitimjs spitiensis Stoliczka. 

18*6. .X*utU*t tjiUitati' 8tottok«, Mwnoini (iool. Snrr. of India, Vol. V, Pi. 1, p. 48, PI. IV, fig. 2. 
1S96. AWi/.r .pititn.i. Did o,r. Hin.il.viin P.... Pid. Udi«,wr. XV. Vol. II. Ft. 2. CophdopoA. of th« 
MttMhelk.lk. p. 8(5, PI. XXVIII. S s . 5. 

The new genus SyringonautUus was proposed by E. v. Mojsisovies in 1902 
(Cephalopodeu der Hallstiitter Kalke, Abhandl. K. K. Geol. ReichsanBt , VM, 
Supplomenthd., p. 220) for the accommodation of y an til us lilianus and its allies. 
That E. v. Mojsisovies was right in placing Nautilus spitiensis in this new genus, 
is proved by the examination of two well-prcsorved examples of this species from 
Kaga, Spiti (coll. Hayden), in which sonic of the generic characters of Syrin- 
gouautilus are exhibited, which were not known to me when describing Stoliczka'a 
type-specimen. 

One of those two specimens, with a diameter of 51 mm., consists of air-cham- 
bers only, but in the second specimen the body-chamber, to which nearly one-half 
of the lust volution belongs, begins at a diameter of 35 mm. The first specimen 
and the Hiamberei parts of the second have a tube-shaped transverse section 
with regularly rouuded-off margins, whilst in the body-chamber the section gradually 
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becomes square, ns in typical Syringonautilina, and the siphonal area becomes flat- 
tened and marked off from the flanks by obtusely rounded edges. The discovery 
of these features in adult individuals of N. apHiensi* — in Stoliczka's type- 
specimen only the posterior termination or the body-chamber had been preserved 
—demonstrates the correctness of grouping the present species among the represen- 
tatives of Syringonautiluf. 

Another feature characteristic of the ornamentation of the shell in Syringonati' 
tilut has been noticed in this specimen. Largo fragments of the shell, adhering to 
the matrix, exhibit thin transverse strite of growth crossed by delioate spiral lines, 
exactly as in S. Carolinut. 

My larger specimen, in a complete state of preservation, must have been pro- 
vided with at least two and a half volutions. 



Sub-family : GRYPOXAUTILIXA Mojs. 
Genus : Grypocekas Hyatt 
1. Grtpocbras Gbiesbachi Dicner. 

1886. A'an/Uw (trie,lmcki Owner, PalmmtiiloffU India., mt. XV, )|ioiA|»T.i, Poi... VoL II. Pt. 8. Tbo 
C*pb«Sopod. ot the Muirhollu*. p. 85, PI. XXVIII. Bg*. «. 7. 

A beautifully-preserved example of this species of the group of Gvyponerat 
Palladii Mojs. was collected from the Muschelkalk of Kaga, Spiti, by Harden. 
It is somewhat less elliptical in its outlines than my type-specimens from Kalapani, 
but agrees with them very closely in tho rest of its characters. 

The shell, which has been partly preserved, is covered with numerous very 
delioate stria of growth, 

One-quarter of the last volution belongs to the body-chamber. 

2. Gbypocekas sp. ind. ex. aff. G. Palladii Mojs. 

A large Bpeoimen of Orypocerat, with part of its body-chamber preserved, is 
nearly allied to 6. Palladii E. v. Mojsisovics (Die Cephalopoden der Mcditerranen 
Triasprovinjs, Abliandl. K. K. Geol. Reichsanst., X, p. 226, Taf. XCII, fig. 2) from 
the Alpine 11 usohelkalk. It is distinguished from this species by its greater width, 
broader external area and by the less strongly oblique slopes of its lateral parts. 
The greatest transverse diameter coincides with the umbilical edge, but in length 
does not exceed the distance between the two siphonal margins so considerably 
as in O. Palladii. In involution and sutures the two species agree entirely. 

Dimetuiom (of the chambered portion of the shell). 

DiaiMfctof th..WII B7 

„ ., h ambilioM ......... IB „ 

Height of the lut wlutioa i3 .. 

ThlckntM „ „ „ ......... 4tf ,t 
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The diameter of the entire specimen is 110 mm. 
Siphuncle. — A little below the oentre of the septum. 
Sutures. — Agreeing with those in O. Palladii. 

Locality I number of specimens examined.— Ridge between Dharma and 
Lissar valleys 1, coll. La Touche. 



Sub-family : CLY D0NAUTIL1X>B Mojs. 

Genus : Paeanactilcs v. Mojsisovics. 
1. Pabaxautilos Bullockii nov. sp. PI. Ill, fig. 2. 

A small speoics of a smooth Nautilus with strongly-expanding body-chamber 
volution and with a narrow umbilicus will find its systematic position among 
the forms related to Nautilus Simonyi F. v. Hauer (Paranauiilus). It appears 
to be allied to Paranauiilus sp. ind. E. v. Mojsisovics (Cephalopoden der Medi- 
tcrranen Triasprovinz, Abhandl. K. K. Qeol. Reiohsanst, X, p. 282, Taf. XCI, 
fig. 4) from the red marble of Pozoritta (ladinic stage) but is of much more globose 
shape. The volutions are strongly inflated, with rounded margins and with a highly 
arched siphonal part. The deep umbilicus is surrounded by a vertical walL 

In the tube-shaped character of the whorls the species recalls Syringoeeras, 
from which it is distinguished by its small, funnel-shaped umbilicus and by the 
persistence of the vaulted character of the siphonal part in the body-chamber. 

Sutures.- -Septa close to each other, running straight across the siphonal part. 
Lateral lobe very shallow, barely developed. No umbilical saddle. 



DUmtUr ol tin »h«ll 10 

„ „ BinliUi«U fl 

Height of th.l»*»oJ«lion SO 

>. * 33 



Locality : number of specimens examined.— Muth (8piti) 1, coll. Haydon. 



2. Pabanaxjtii-cs nov. sp. ind. 

A very largo species of Paranautilus is represented by two specimens, consist- 
ing of air-ohambors only, from the Muschelkalk of Kaga, Spiti (coll. Uayden). 

The diameter of the larger example is 130 mm. Both specimens are very 
strongly inflated, nearly as broad as, or broader than, high and provided with only a 
very small umbilicus. From P. Simonyi F. v. Haucr (Ncue Cephalopoden aus don 
Marmorschiohten von Hallstatt und Aussce, Haidingcr's Naturwissensohaftl. 
Abhandl. Ill, 1819, p. 5, Taf. I, fig. 12-14) they differ by their larger size, their 
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more globose shapes and their flattened siphonal area. In the latter character they 
recall P. bambanagensia E. v. Mojsisovics (Denksohr. Kais. Akad. d. Wissonacb., 
LXI1I, p. 672, Taf. XXI, fig. 1). 

The siphunclo is very deep in its position, exactly as in P. Simonyi, the 
prototype of the genus. The siphonal and lateral lobes are extremely shallow. 

I am not sure whethor the two Himalayan specimens ought to be placed 
in one single or in two different species, one of them surpassing the other consider- 
ably in the inflation of its volutions. In the transverse section of this specimen a 
width of 70 mm. corresponds to a height of 68 mm., whereas in the second example 
height and width are equal (80 mm.) 

Both specimens are too poorly preserved to be fit for illustration. 



Order: AMMONOIDEA. 

A. CERATITOIDBA. 

Genus: Ceuatitbs do Haan. 

The CeraUtidm of the Himalayan Muschelkalk comprise very numerous 
forms, which seem to be developed in quite an exceptional manner in this horizon, 
of which they are the chief leading fossils. 

The number of forms included in the genus Ceratites up to 1895 by different 
authors, had become very large, and an excoptionnlly wide range has been given 
to the genus. Philippi, in his most valuable monograph of the Ceratites of the 
German Muschelkalk (Palfieontologischo Abhandlungen von Dames und Kokcn, 
VIII, 1001, Heft 4), was the first to show that the range attributed to Ceratitea 
by E. v. Mnjsisovics, Waagen and myself, was no longer in accordance with the 
general custom of the interpretation of the extent of other Mesozoic genera of 
ammonites. Aocording to his view, the genus Ceratitet in the interpretation of 
previous authors is decidedly polyphylctic. In order to arrive at purely mono- 
phylotio elements of classification ho proposes to exclude from the gonus large 
groups of forms allied by romarkable proper characters and by developmental 
connection. As groups which ought to be excluded from tbo genus Ceratites, 
he oonsiders : Ceratitea nudi E. v. Mojsisovies (Apleuroceraa Hyatt), C. obaoleti 
v. MojsHovios (Danubitei Mojs.), O.aubrobuativ. Mojsisovies {Keyaerlingitea Hyatt, 
Robust ilea Phil.), C. polaria Mojs. (Arctoceraa Hyatt) and nearly all tho 
Ceratites of the Salt Rango described and illustrated by "Waagen. Tho propriety 
of including the Indian group of C. circumplicati in the geuus Ceraiitea appears 
to him rather questionable, but he avoids giving a decided opinion on this subject. 

In his revision of tho Cephalopoda for the English edition of Zittel's text-book 
of Palieontology (London, 1900) Hyatt has also made an attempt to avoid the 
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difficulty of conoeding an unusually wide interpretation to the genus Ceratitet by 
uniting some of it* groups into proper genera or sub-genera. Thus the genera or 
sub-genera Apleurocerat, Paraceratitet, Keyterlingttet and Arctocerat have been 
proposed. But Hyatt's attempt at classification has been, unfortunately, almost 
entirely restricted to the introduction of those new denominations. Neither a 
diagnosis of the new genera nor a discussion of their affinity to one another 
nor of their developmental connection has ever boon published. 

The beautiful materials entrusted to me for examination, have yielded so many 
new and unexpected results, that I feel justified in establishing a new basis for a 
systematic classification of the genus Ceratitet. As I cannot agree with Philippi 
in all the views expressed in his memoir on the Ceratitcs of tho German Muschelkalk, 
I am obliged to discuss tho subject more thoroughly. This discussion will, however, 
be confined to the Ceratitcs of tho Indian Triassic province nnd Ceratitcs of other 
regions will be treated only so far as may bo necessary. 

Before entering into this discussion I may be allowed a few introductory 
remarks. 1 am well aware that, a fundamental postulate of all classifications in 
paheontology is the principle that all genera ought to be strictly monophyletic. 
Philippi undoubtedly believes that he is acting in accordance with this postulate in 
removing from the genus Ceratitet nil groups of forms the real developmental 
connection of which appears to him uncertain. For the ancestor of Ceratitet ho looks 
among tho genera closely allied to Meekocerat Hyatt. 

The valuable researches on the Arctic Cephalopoda by E. v. Moj*isovic* have 
given full evidence of an uninterrupted evolutional series, which connects the 
group of Dinaritet tpiniplicati (Olenekitet Hyatt) with that of Ceratitet tuhro- 
bntti (Keyterlingttet Hyatt). He consequently infers that Keyterlint/itet and 
Ceratitet (tenia ttricto), having sprung from two different roots must be kept 
separate and cannot be united in the same genus. 

An examination of a very large amount of material has convinced me of the 
impossibility of adhering strictly to this principle, although I am far from question- 
ing its theoretical correctness. This examination has led to the discovery of some 
most remarkable cases of convergence, which put enormous difficulties in the way of 
a classification based solely on the principle of developmental connection. When we 
find that the ontogeny of two forms (Ceratitet Vyata nnd Ceratitet Devasena) 
whose outer volutions cannot be distinguished, is nevertheless entirely distinct, 
that the same remark applies to C. Padtna and C. Havana, to Keyterlingitet 
tubrobuttut and to K. Bieneri, tliat the characters of Keytertiwiite* are found in a 
species, whose inner volutions do not at all agree with Olenekitet, and that, on the 
other hand, forms with a widely different external appearance ( Proptychitet, Beyri- 
ehitet) are linked together most intimately with nodose Ceratitcs, we must confess 
that, to arrive at purely monophyletio elements of classification is possible only in 
vary exceptional cases. 

Regarding a classification, therefore, based «n purely monophyletic elements as a 
pium detiderium, which cannot be fulfilled for the moment, I have accepted the genua 



CERATITOIDEA. 35 

Ceratitea in the old circumscription as a polypbyletio genua, composed of different 
elements, with different roots. Not wishing to supplement observed facts by theo- 
retical anticipations, I believed it to be more judicious to leave all the forma 
hitherto described as Ceratitea in this genus and to make no generic distinction 
based on supposed lines of developmental connection. But in order to facilitate 
a review of the very large number of forms, I have united them in sub-genera, 
containing such species as are allied by remarkable proper characters. Thus, 
several of the former groups have been elevated to the rank of sub-genera. To 
these more groups have been added, distinguished from the rest by essential 
characters. For the distinction of those sub-genern use has been made of the gene- 
rality of features, not of the development of a single character. This classification 
of CeratUet therefore differs considerably from that introduced in the classification 
of the Meekoceratidce of the 8alt Range by "Waagen, founded on one subordinate 
character, the development of the auxiliary series only. 

The most important section is the group of Ceratitea nodoai. As it includes !\ 
Ceratitea nodoaua v. ^cHlotli., the prototype of the genus, the name Ceratitea a. a. 
must be applied to that section. 

Beyrioh (Ueber einige Cepbalopoden aus dem Musohelkalk dor Alpen, etc., 
Abhandl. Kgl. Akad. d. 'Wissensch., Berlin, 1866, No. 2, p. 121) was the first author 
who proposed this group of C. nodoai, in which both Gorman and Alpine represen- 
tatives of tho genus were included. I quote Beyrich's own diagnosis of this section : 

" The name of nodoai is chosen for a group in which the two scries of Ammonitea 
nodoaua and of A. binodoaua ought to he united. This section contains Ammonites 
with discoidal shell with a siphonal area, which is always marked off from the 
lateral parte, distinguished by their strongly-developed sculpture. This siphonal 
area is not carinate but provided with spines or pinacles along its margins, which 
correspond to the lateral folds. The folds are dichotomous in adolescent and middle 
stages of growth. A row of spines or tubercles along the middle of the flanks 
marks the point of bifurcation. A third accessory row of tubercles or spines may 
bo developed along the umbilical margin. This is a pattern of sculpturo strongly 
recalling that of Ammonitea dent at i in geologically younger systems. As in all 
other patterns of ornamentation, variations may be noticed in old ago. Even 
smooth forms may result from nn obliteration of the sculpture. In Ammonitea 
nodoaua the dichotomous folds are transformed into single, bulky ribs after the dis- 
appearance of the lateral tubercles. In other species all tubercles arc obliterated and 
the ribs replaoed by falciform plications or stria?. The complication of the 
sutural line is restricted to the development of simple indentations at the base of 
the lobes, but eventually the margins of the saddles and even their tops may be 
affected by denticulations. In no case, however, are those indentations transformed 
into denticulate digitations or ramifioations by secondary incisions." 

From this diagnosis it is evident, that Beyrich united the Alpine group of 
Ceratitea binodoaua and the German group of 0. nodoaua in his seotion of nodoai. 
Beyrich's view has been followed by myself in 1895, by Waagon in 1896 and by 

l 4 
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Philippi in 1901. E. v. llojsisovics in 1*82, emphasizing the remarkable differ- 
ences between the majority of Alpine and German Ceratites, separated the Alpine 
form* from the section of uodo»i and grouped them into tlie three developmental 
series of Ceratitea binodoma, 0. Zoldianua and C. cimeganus Philippi, in his beau- 
tiful memoir quoted above, demonstrated the small importance of the characters 
of distinction between those three series and the German nodoai and he eonsequcntly 
insists on retaining Beyrich's original diagnosis of the section. The evidence 
of a close affinity of the two series of Ceratitea binodoaua and of C. nodosum is one 
of the chief results of Philippi's careful studios. The introduction of a new sub- 
generic denomination {Paraceratitea) for the Alpine group of C. binodoaiia is there- 
fore not justified. • 

In accordance with Beyrich and Philippi, I have united both Alpine and 
German forms in the section of nodoai, for which, according to the rules of paifeon- 
tological nomenclature, the name of Ceratitea a. a. must be reserved. 

To this section of nodoai four Himalayan species havo been attributed by 
myself in 1895, namely, Ceratitea Thuilleri Oppcl, C. himalayanua Blanf., C. Kama- 
deva, C. Kuvera. Philippi (1. c. p. 92) is not inolined to follow my view. He 
only considers C. himalayanua as a typical representative of the twdoai, and pro- 
poses to include the three other species in the section of circumplicati rather than 
of nodoai. To this treatment of the group I am, however, obliged to object. 

The most typical representative of the Alpine series of C. bnwdoaua in the 
Muschelkalk of the Himalaya* is certainly Ceratitea Thuilleri Oppel. A. v. Krafft 
has discovered intermediate forms between this species and C. trinodoaua v. Mojs. 
In the shape of the area, in its sculpture, and in the nrrangement of its sutural 
line it differs from the Indian circumplicati quite as strongly as C. himalayanua. 
I must confess that I cannot understand the reasons for Philippi's comparing the 
sutures of C. Thuilleri to those of species of the Indian circumplicati. C. Thuilleri 
has a narrow auxiliary lobe, which is followed by a high auxiliary saddle. This 
is an arrangement of sutures similar to that in C. trinodoaua and differing from 
that in the most typical forms of the group of C. Poiti in the section of circum- 
plicati. A similar remark applies to C. Kuvera, which is also connected with C. 
Thuilleri by intermediate fnrmB. The last species, C. Kamadeva, is so nearly 
allied to C. aubnodoaua Mojs., that it cannot be placed in another section of the 
genus to this Alpine species. The differences between C. Kamadeva and C. 
nodoaua, enumerated by Philippi, exist also between C. aubnodoaua snd C. nodoiua. 
If Philippi has not considered them sufficiently important to exclude C. aubno- 
doaua from the section of C. nodoai, they certainly offer no evidonco against leaving 
C. Kamadeva in that section. 

Notwithstanding Philippi's remarks to the contrary, 1 feel consequently obliged 
to retain my classification of Himalayan Ceratites and to leave the four species 
mentioned abore in the section of nodoai, viz., in the sub-genus Ceratitea a. a. 

•Hi. <,u«ti«m»W.., whether Kill! b„. .rUd .ccording to th. ml» of pilMBtcUirk.l vomnMun, in propcm* 
tht.ub-grnL-.icdtoou.in.Iion of JW^I.Vr, in 1603 (Abhandl., K. K. Geo). Ktichan.t.. IX, lid. Hit. 1, p. 88) 
for » .|>«oi« from the lower Tri». of DJmutu.. 
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To those four species seven more mast be added after the examination of the 
recently acquired HimaUa\an materials. The typical Ceratite* trinodotus Mojs. 
is among them, together with two othor species nearly allied to Alpine types (C. 
superbiformis, C. sp. ind. ex off". Abichi). One of the new species exhibits a re- 
markable external resemblance to 0. atavus Phil, of the German group of C. 
nodosa*, but its inner volutions being unknown to me, I cannot say whether this 
is a case of convergence only or of real affinity. This question is the more difficult 
to decide, as a very remarkable convergence actually exists in the shape of the outer 
volutions of some species of Indian and Gorman Ceratite$ nodori. 

Beyrich remarks that in full-grown individuals of Ceratite* nodosus the 
dichotomous folds are often transformed into simple, bulky ribs after the disappear- 
ance of the lateral tubercles. The illustrations of C. ecolutus given by PhUippi 
on PI. XLII and XLIII of his memoir, clearly show this pattern of sculpture. It 
only needs a glance at my figure* of C. truncus and C. Devaseua to oonvince the 
reader of the absolute identity of the sculpture in these two groups of Ammonites. 
That this is no case of real affinity hut of convergence only, is evident from a com- 
parison of the sutures which differ considerably, especially in the character of 
the auxiliary series. But with fragments of body-chambers only available for 
examination, ono might, indeed, be at a loss how to distinguish them. 

A small group of Ceratites, which presents itself as a natural subdivision, con- 'p/t ;U'P ' * 4 
gists of C eratites Erasmi v. Mojsisovics (Cephalopoden der Mrditerranen Trias- 1 
provini, Ahhandl. K. K. Qool. Reichsanst, Bd. X, p. 43> Taf. XL, fig. 13), C. aster 
v. Ilauer (Denkschr. Kais. Akad. d. Wissensch., L1X, p. 262, Taf. Ill, fig. 3) and 
C. tuberom s v. Arthaber (Beitrsege zur Geol. u. Pala>ont. Oestcrr.-Ungarns, etc., 
Bd. X, p. 68, Taf. V, fl B . flj. 

All thoso species are providod with chort, spiniplicatc ribs, originating from 
stout umbilical bumps and gradually dying out towards the siphonal margin. It 
is probably the brachyphyllic development of the sutures which induced Pbilippi 
(1. c. p. 67) to unite this little group with Beyrichites "Waagon. But the sculpture 
of Beyrichites differs considerably from that of the four above-quoted species, 
consisting of falciform folds, which arc always less strongly developed in the lower 
than in the upper portion of the .flanks. If tubercles or spines exist, they aro in- 
variably found in the middle of tho lateral parts, not in tho vicinity of tho um- 
bilicus. The absence of any umbilical sculpture is a feature so characteristic of 
typical representatives of Beyrichites (B. reiitteisis Boyr., B. Khanikofi Oppel, 
B. affinis Mojs.), that any attempt to amalgamate spiniplicate forms with this 
genus must be discarded. 

For the accommodation of the four above-quoted species of Ceratites, the sub- 
genus Philippites may be proposed. 

In tho Indian Muschclkalk this sub-genus is probably represented by Cera- 
tites sp. ind. aff. Weisoni (Dienor L c, p. 8, PI. I, fig. 3) from the Shalslial cliff. This 
species is closely allied to C. Erasmi, but its sutures are simpler, the marginal 
walls of the saddles remaining entire. Whether there exists a closer affinity between 
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this species and 0. Wetaotti OppeL cannot be ascertained. C. TFelaoni has been 
founded on a very imperfect fragment, the systematic position of which is rather 
doubtful. In the sutural line a vory broad second auxiliary lobe is the most con- 
spicuous element. In the fragment from the Shalshal cliff the umbilical margin is 
wanting and the sutural line can only be examined as far as to the first auxiliary 
saddle. 

A typical representative of the sub-genus Philippitea in the Muschelkalk of 
the Himalayas is PA. Jolinkanua ^ which agrees with the Alpine species in its spini- 
plicate sculpture and in the shape of the narrow an a, but differs by less strongly 
serrated sutures. 



Philippitet n species must be kept separate, which has been described as 
_t ] ik , # c*v»* Ik/^CjHnaritea cotmectena by E. v. Mojsisovics (Ccphalopodcn der Mcditerrancn Trwspro- 
EL^*" - "" vmz> 1. o, p. 9, Taf . Ill, fig. 10) from the Wcrfen beds of Hungary, notwith- 

standing its remarkable similarity in sculpture. But in Dinaritea connect em, 
which is provided with two lateral lobes as in Ceratites, the development of sutures 
is exactly the same as in typical Dinaritea. The lobes are few in number, narrow, 
not serrated, and are separated by very broad, rounded saddles. I think that 
Dinaritea cotmectena might find its systematic position with dpteuroceroa Hyatt 

rather than with any ot her^gronp of Ce ratitea. 

,^4 jci<t ^ rFWV of Arctic Ceratites, which is nearly allied to the uodoai, is the section 
of Ceratitea gemimti v. Mojs. It is distinguished from the nodoai by the presence of 
true keels and of parabolic care and deserves a special sub-generic designation. An 
American representative of this scotion having been described as 0 ymnotoceraa by 
Hyatt wo shall follow that learned author in making use of this denomination. 

There is only a single species of this sub-genus from the Himalayan Muschelkalk 
known to me. It has been illustrated in fig. 3, pi. V, of my memoir on the Cepha- 
lopoda of the JJuschelkalk (Himalayan Fossils, Pakeont. Indira, ser. XV, Vol. II, 
Pt. -i) , but has not been distinguished by a specific name, on account of its incomplete 
state of preservation. The presence of parabolio ears docs not permit its identifi- 
cation with the group of Ceratitea ruaticua v. Haucr, as has been advocated by 
Philippi (1. c. p. 94). The second species, which I have referred to Oymnotoceraa 
provisionally and with great reserve only, is too fragmentary to allow of a safe 

determination. . — _ — 

■K. «^ ■ A third group of forms nearly allied to the section of naloai, consists of carinate 

Cera , it09 allied to Ceratitea ruaticua Hauer (Denksohr. Kais. Akad. d. Wissensch., 
Bd. LXIII, 1896, p. 259, Taf. IX, fig. 1-V) from the Bosuian Muschelkalk of 
Haliluoi. This section, for which I propose the sub-generic name of Halilucitea, is 
distinguished by the presence of strong keels, accompanied by siphonal furrows. 

In my memoir on the Triassic Cephalopoda of the Bakony (Palaeontologischer 
Anhang zu dem ersten Toil des ersten Bandes dor ltesultate der wissenschaftlichen 
Erforsohune des Balatonsces, p. 9) I have objected to P. v. Hauer's view that those 
species should he looked upon as intermediate shapes between Ceratitea and 
Hungaritea. Hungaritea, which makes its firi»t appearanoe together with Oloceraa 
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in the Porroian rooks of Djulfa, entirely agrees with Otoceras in its development, 
exhibiting a tripartite character of the siphonal part in adolescent stages of growth. 
The siphonal part is roof-shaped, its two flanks doping regularly from a sharp me- 
dian keel or edge towards the marginal ridges. In Otoceras, which is most inti. 
matoly related to Hungarites, from which it differs only by the ear-shaped expansion 
of its umbilical margin, I have been able to trace thiB tripartite character of the sipho- 
nal part in young specimens with a diameter of the shell of only 5 mm. 
In old age the three-edged termination of the siphonal part becomes obsolete, 
the marginal edges disappearing gradually, whereas the sharp, knife-like 
median edge remains. In such full-grown individuals the transverse section is 
helmet-shaped. 

From this typical shape of Hungarites and of Otoceras the Bosnian Ceratites of 
the group of Ceratites rusticus differ considerably. Their siphonal part is raised 
into a hiijh median keel, hut is not roof-shaped. Tho keel is not sharpened into an 
acute edge, but is often rounded along its top and bordered by deep marginal furrows. 
In Ealilucitet tho slope bctwoon the siphonal and marginal ridges is always 
interrupted in a very remarkable manner. This is a good fcaturo of distinction be- 
tween Halilncites and Hungarites. 

In the Indian Muscholkalk a single species of Ealilucitea is known to me. It 
is nearly allied to 77. ptnnilateratus v. TTauer from the Bosnian Muschelkalk. 

The most important group of Indian Ceratites is~thlT section of oircumplicati, \' i>*d ifts <f** ~*H. 

for which I propose the sub-generic designation of Ilollandites? Philippi considers - — - — '~isrr~ — 
this group as remarkably well defined and in his diagnosis (l.o. p. 93) enumerates 
the following features as its leading characters of distinction : — 

" Diener's circumplicati are forms with closely-set ribs, which, as a rule, are 
slightly falciform. In the chambered parts of the shell the ribs aro often dichoto- 
mous, bifurcation occurring either in the region of lateral tuheroles or near the umbili- 
cal margin. Umbilical tubercles are developed in the majority of species, lateral 
and marginal tubercles, however, less frequently. This is a difTorence between 
Diener's dreutnpticati and the seotion of binodoti, in which lateral and marginal 
tubercles make their appearance first and are followed by umbilical tubercles in 
some species only and in considerably later stages of growth. 

" In their sutures tho Indian circtmiplicnti also diffor remarkably from the 
overwhelming majority of European representatives of the genus Ceratites. In the 
Indian «'ra/rop/kr«<» one character of their sutures is very conspiouous and constant: 
this is tho small number and high development cf principal elements. Besides the 
median prominence three saddles only are constantly and well developed, namely, 
the siphonal and two lateral saddles. Of auxiliary elements the first auxiliary lobe 
alone is distinctly marked. All the remaining elements are rudimentary and very 
inconstant in shape and number. Those auxiliary elements between the first auxi- 
liary lobe and tho umbilical suture correspond exactly to the auxiliary indentations 
of the nodosi. In Diener's oircumplicati consequently one principal element of 
the sotural line of nodosi, a distinctly developed first auxiliary saddle, is entirely 
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\A.<.-*Ut^ }J ~ P ~ absent. This is the more remarkable because the Indian circumplicati are mostly 
•— — ' — large and not strongly evolute forms 

" With this comparatively small number of principal sutural elements their 
complicated development is in contrast. In nearly all species the Baddies are 
serrated up to their tops. I am bound to confess, that tbe arrangement of sutures in 
Indian circumplicati reminded me of Trachyceras rather than of Ceratites." 

I have quoted Fhilippi so far, but I am sorry to say, I oannot agTee with him 
on all essential points of his diagnosis of Indian circumplicati, my examination of 
viry rich materials having led me to different results. 

The most important external feature, and constant in all species of Hollandses, 
is the predominance of ribs and the comparatively insignificant part which tuber- 
cles play in the ornamentation. Two different developmental series may be 
distinguished. In the first, to which the majority of species belongs, the soulpturc 
is but faintly marked in the inner nuclei and gradually increases in strength and 
complication towards the body-chamber whorl. The simplest types of this group 
are Hollandites Figvakarna and 27. Roxburghii, in which the sculpture consists of 
straight radiating ribs only, without any tubercles. The most highly developed 
forms are 27. V oiti and 27. Havana, in which the ribs are often dichotomous and 
adorned with umbilical, lateral and marginal tubercles. 

In the second group are included those forms of which the lateral sculpture is 
most strongly developed in the inner nuclei and gradually dies out towards the 
peristome. Hollandites Airavata, II. Cecilii and 27. JJoorei belong to this group. 
27. Airavata is provided with umbilical tubercles. In the two other species tubercles 
are altogether absent. 

Philippi's suggestion that umbilical tubercles invariably make their appear- 
ance before the lateral and marginal ones, is not in accordance with the results of 
my examination of young individuals of lloll«ndites Raw mi car. in which umbi- 
lical and lateral tubercles appear together in the same stage of growth. In //. 
Dungara no umbilical tubercles at all aro developed, but only protracted lateral 
elevations and siphonnl prominences of the rihs in the outer volutions. 

Special stress has been laid by Fhilippi on the character of the sutural line of 
Hollandite*, especially on the absence of a distinctly marked first auxiliary saddle. 
This argument has also proved to be insufficient on doner examination of my 
Himalayan materials. Two species, which in their external shape and sculpture 
must be considered as typical representatives of this sub-genus, 77. Vi&takaxttxti and 
27. Moorei , are provided with auxiliary saddles as distinct as in any species of the 
section of nodosi. To them a third species, previously desoribed as Meekoceras 
Nalikan ta, must be added, which I prefer to include now in the sub genus Holland- 
ites. Although the character of the sutural line desoribed by Philippi is well 
marked in 27. Voiti and its allies, it cannot be looked upon as a feature of sub-generic 
importance common to all Indian Ceratites circumplicati. 

As Waagen's important studies of the fauna of tho Salt Range Oeratito forma- 
tion had not yet bcon published at tho time when I wrote my memoir on the 
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Cephalopoda of the Himalayan Muschelkalk, I accepted the genus Sleekocerat in 
the wide interpretation in which the name had heen applied by E. v. Mojsisovics. 
Three species, which I thus originally included in the genus Meekocerat, namely, If. 
Nalikanta, M. Srikanfa and M. Narada, wore subsequently included in Waagen's 
genus Proptychitet. The examination of inner nuclei of Hollanditet Voiti Oppol 
and the discovery of a speoies most intimately allied to Meekocerat Nalikanta, viz., 
Hollanditet Cecilii, hare convinced me that their projier systematic position is 
probably among the representatives of Hollanditet. 

8ome very remarkable eases of convergence have been noticed between adult 
individuals of several species of the sections of Ceratites nodoti and circumplicati. 
There are species in both sections with a tendency to change the sculpture of the 
inner volutions in the body-chamber whorl. The ornamentation of the latter consists 
of simple, diBtant and coarse radial ribs, which are never diehototuou* and 
strongly recall the sculpture in the outer volutions of the typical Ceratites nodotut 
from the German Muschelkalk. Outer volutions with this pattern of sculpture arc 
found in species whose inner whorls are entirely different,*.^, in Ceratites Devasena 
or in C. (runout of the section of nodoti, and in Hollanditet Vyata of the section of 
circumplicati. 

Another remarkable case of convergence is afforded by the outer volutions o 
Ceraliles Padma and of Hollanditet Havana, which in thoir ornamentation cannot 
be distinguished, although the inner nuclei of the two species are entirely different. 

From such experience it is evident that outer volutions of Indian Ceratites, 
separated from their inner nuclei, become practically indeterminable I have, 
indeed, been obliged to leave undetermined a lar.'O number of fragments collectod 
in the Muschelkalk of Spiti by Haydcn and A. v. Krafft, which formerly would 
have been referred without hesitation to Ceratite* Vyata or to C. Havana. 

It is consequently impossible to establish the systematic position of the frag- 
ment which Oppel has thought worthy of the spocific name o£ C. ommlut) or of 
Ammonites Blanfordi Salter. Those two names must be discarded entirely/iiaving 

k en attributed to umletcrmin ablcL specimens. 

In common with E. v. Mojsisovics I have considered the majority of Indian < juMvG* ^-Cas*-* 

circumplicati as representatives of the Arctic group of Ceratites polarit {Arctocerat - — . 

Hyatt), but it must be remembered that this was before the important results cf f^-£^*^"^ 
Waa gen's examination of the lower Triassic ammonites from the Ceratite formation \J„Lc^~^U-^ ijt ^-'- 4 { 
of the Salt Range were known to mo. Waagcn (Fossils from the Ceratite forma- 
tion, Salt Range Foss., Paloeont. Indica, ser. XIII, Vol. II, p. 116) pointed out the 
remarkable similarity between the group of C. polaris and bis genus Proptychitet. 
Philippi (1. o. p. 90) peremptorily exoludes Arctocerat from the genus Ceratites ' 
and denies any oloso relationship between Arctic and Indian circumplicati. 
Having no materials of Arctocerat at hand for studying the development of the 

inner volutions, I a m not able , tn en ter furt her into l ,bia fjnpjitinn — p 

Among European Ceratites C. Teterti v. Mojs., C Zezianvt T. Mojs. and v cL 

Ceratite t sp. ind. Diener from the Musohelkalk of the Schieohlirghoeho (Dicner, I 



Digitized by Google 



42 FAUNA OF THE HIMALAYAN MUSCHELKALK. 

Bcitrajge zur Geologie und Palteontologie Oestcrr. Ungarns, etc., XIII, 1901, p. 11, 
Taf. II, fig. 5) are probably representatives of tho sub genus Hollanditet. I cannot 
agree with F. v. Mojsisovics in placing C Pelerti, a near ally of Eollawiitet Voiti 
Oppel, in the group of Ceratitet binodotut, since the most important character of 
that group, the presence of Literal tubercles, is only very indistinctly developed. In 
the predominance of ribs as principal elements of sculpturo C. Peterti agrees with 
the Indian types of lircumpUcaU. C. Zezianut and C.$p. ind. from the Schiechling- 
hoehe are too imperfectly known to permit a safe establishment of their systematic 
position. _ _ 




In the inner nuclei of Hollanditet Vyata the lateral ribs are not interrupted 
along th<> siphonnl area, but pass over it in a nearly straight line without diminish- 
ing in size. In the Muschelkalk of Brans a species of Ceratitet lias been discovered 
by F. H. Smith, in which this character is not restricted to young stages of growth 
but persists in old age. For the accommodation of this species (section of Ceratitet 
continui) tlie sub-genus Peripleurocyelut is proposed. 
^'--^ In Peripleurocyelut Smithianut the ribs are but faintly developed in the 
umbilical region and reach their maximum strength along the siphonnl part. Hie 
ribs are simple, not dichotomou*. If the pattern of sculpture, peculiar to Peri- 
pleurocyclnt, were combined with the orna nen tation of Philippitet Jolinkanus. 
forms with the external shape of the genus Acrochordicerat Hyatt would result 
from this combination. 



In 1693 a new sub-genus, Danubitet, was proposed by E. v. Mojsisovics for the 
.tT two UI " tw ' groups of Ceratitet obtole ti and of Celtitei Ploriani. Ax characters of 

j \ this new sub-genus slowly-increasing volutions, which scarcely overlap each other, 

and straight radial ribs are quoted. In my memoir on the Cephalopoda of the 
lower Trias of the Himalayas (p. 24) I have explained that this sub-genus is largely 
represented in the lower Triassic deposit* of the Himalayas and that two sperics 
also occur in the lower Muschelkalk of the limestone-crag of Chitichun. I have 
laid special stress on the fact that none of the lower Triassic 6pecies can I* united 
with the group of Danubitet Floriani v. Mojs, The advisability of separating the 
latter group from Danubitet as a proper sub-genus (Florianitet Hyatt) might be 
taken into consideration. 

E. v. Mojsisovics in his Ccphalopodcn der Hallstfttter Kalke (Ahhandl. K. K. 
Geol. Heichsanst., VI-1, p. 1, Supplonientbd., 1902, p. 323) advocates a generio 
separation of the Indian forms, united in the sub-genus Danubitet in my memoirs on 
Himalayan fossils, from the group of Arctic Ceratitet obtoleti. 

According to his opinion, Meekoceratida wore the ancestors of Indian Danv 
W/on. and Dimritet tpiniplicati (Olenekilet) the ancestors of Ceratitet obtoleti. 
The external resemblance of both groups is therefore a case of convergence only, and 
a classification of ammonites based on the monophyletic principle of phylogeny 
consequently demands their division into two separate genera, E. v. Mojsisovics 
therefore restriols the name of Danubitet to tho Arctic species and proposes to unite 
the Indian form* with "Waagen's genus Zenoditcut. 
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I am not inclined to follow this ? iow. Phytogeny is very unsafe ground for 
pala»ntological clarification. Acoording to my opinion, speoics agreeing in all 
essential characters mutt he united in one genus and cannot be separated merely 
on the ground of hypothetical affinities to supposed ancestors. To the amalgamation 
of Indian Danubitet with Xenodi$cut Waagen I must particularly object, because 
Xenoditcut plicatut Waagon, the prototype of the genus, differs from all Indian 
species of Da nubitet by the remarkable leng t h of its bo dy-ohamber. 

Two" very remarkable species of the Himalayan Muschelkalk, Ceratitei 
Hattcheki and C. Oberhvmmeri, occupying an isolated position among this genus, 
are prototypes of tho new sub-gonera Eaydeniiet and Salterilet. Their leading 

features will be men tioned in the specific descri ptions. 

"That the developmental connection of the single forms is a very unsafe guide 
in tho classification of Ceratitoidea, is most clearly proved by some characters of 
the. Indian types, bolongmg to the section of Ceratitet tubrobutti. In the Triaasio 
fauna of the Arctic region the section of C. tubrobutti forms a well-individualised 
group, so nearly allied to Dinaritet tpiniplicati (Olenehitet) from the same geological 
horizon, that £. v. Mojsisovics considered them to be connected by an un- 
interrupted evolutional series. Fhilippi removed this section altogether from 
the eenus Ceratitet and united it in a new genus, Bohuttitet. Hyatt's deno- 
mination. Keyterlingitet, introduced for the section of Subrobvtti in 1900 in 
the English edition of Zittel's teit-book of Pakeontolo>;y, having the priority, 
moat be accepted according to the rules of paheontological nomenclature. 

I shall not enter here into the discussion nbout the advisability of considering 
the group of Ceratitei tubrobutti as a genus entirely different from Ceratitet, which 
has arisen between Philippi and E. v. Mojsisovics (Cephalopoden der HallstAtter 
Kalke, 1. c. VI— 1, Supplemented., p. 326). E. v. Mojsisovios, strongly insisting 
on the systematic importance of sculptural elements, lajs special stress on the 
Arotic Ceratitet Bungei and on the oongenerio forms of the Indian Muschelkalk, 
which, acoording to his view, prove the absolute coincidence of their pattern of 
ornamentation with that of the Oeratittt nodoti. 

Having been able to examine in detail some excellently preserved specimens 
of Keyterlingitet from the Himalayan Muschelkalk and to make their different 
developmental stages sccessible to observation, I have been led to the conviction that 
their inner nuelei differ remarkably from those of the Siberian representatives of the 
group. The peculiar mode of development of the morphological elements of the 
shell will be explained moro thoroughly in the description of Keyterlingitet Dieturi. 

That Keyieriingitet tubrobuttut Mojs., the prototype of the sub-genus, and 
K. Dieneri are offsprings from common ancestors, is very improbable, notwith- 
standing their external similarity, which has even Induced me, in accordance with 
E. v. Mojsisovics, to plead for their specino identity. Even Keyterlingitet, therefore, 
if the Indian types were not removed from it would no longer fulfil the fundamental 
postulate of theorists, that a genus ought to be strictly monophyletio. On tbe 
other hand, any grouping of species of ammonites on a morphological basis would 

o 2 
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become impossible, if species resembling each other so very closely and charac- 
terised by similar external features and sutures, were placed in different sections. 
In the knowledge of the majority of Triassic ammonites the uncertainty about 
the characters of their inner nuclei is one of the most obscure points. The 
discovery of specimens in which they might be studied in detail, is an exceptional 
case only. As far as my experience goes, the time for a classification of am- 
monites on the basis of developmental connection has not yet arrived. 

There is one reason especially which induces me not. to remove CeratUei 
Dimeri from the sub-genus Keyterlingitet. The praotical consequence of a goneric 
separation of the Indian and Siberian types would be the impossibility of arriving 
at a satisfactory determination of any specimen without destroying it. I am no 
advocate of the requirement of geologists that the distinction of genera should 
rest only on such peculiarities as are easily accessible to observation in the majority 
of fossil remains; nevertheless, I think that practical reasons should, indeed, 
forbid the use of such characters as fundamental points of generic distinction 
as aro only accessible by sacrificing precious material and whiuh in many faunae of 
ammonites cannot be observed at all. 

Keyterlingitet Dieneri Mojs., which in later stages of growth resemblos so 
strongly K. subrobuttut, is not the only representative of the section of Ceratitet 
tubrobutti in the Himalayan Muschclkalk. Another speoies of this Rroup recalls 
the Arctio K. Bungei, a third recalls an unnamed species from the mouth of 
the Olenck, but both of them are preserved in fragments only and nothing is 
known of their inner volutions. As far as our knowledge of K. Dieneri goes, 
I am rather inclined to consider these resemblances as cases of a remarkable 
convergence than of a real phyletio affinity. 

Thus, we may leave the Indian representatives of Ceratitet tubrobutti in the 
6ub-gcnus Keyterlingitet, but must give up every idea of their direct phylogenetic 
connection with the congeneric species of the Arctio region. The ancestors of 
K. Dieneri and its allies must almost certainly have differed considerably from 
Olenekitet, as may be seen at once from a c omparison of the inner nuclei of K. 
Middendorffi in E. v. Mojsisovics' " Arktische Triasfaunen " (Taf. II) and of K. 
Dieneri in this memoir (PI. XI, fig. 2). It has been suggested by P. Noetling 
(Lethroa Mesozoica, Vol. I, Pt. 2, p. 157), that there is a great probability of 
Ceratitet tuhrobuttut belonging to the genus Stephanitet Waagen (Ceratite Forma- 
tion, Palmont. Indica, ser. XIII, Salt Range Foss., Vol. II, p. 100) from the upper 
Ceratite limestone of the Salt Mange. I cannot agree with this view. The sculpture 
of Stephanitet diffors considerably from that of Keyterlingitet, consisting, as 
it does, of very stout tubercles or thorns only, without any intervening ribs. 
Another difference is noticed in the length of the body-chamber, which is nearly 
twice as long as in Keyterlingitet, comprising even moro than the entire last 
volution. I think that Waagon was perfectly right in attributing Stephanitet 
to the Trop'toidea, not to the Ceratiloidea, and considering it as closely allied to 
Aerochordicerat Hyatt. 
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Thus we arrive at the following classification of the species from the Hima- 
layan Muschelkalk, which might be included in the genus Ceratitea in a wider 
range of interpretation : — 

A. Ceratittl t. : (section of C. nodoii Beyr.). 

1. Ctralttti ttinodotut v. Mojs. 



2. 




Tkuilltri Oppel. 


3. 


» 


Ilimalayanut Blanf. 


4 


» 


,p. i»d. m§. AUtki Ifojft 


5. 


it 


tvptrbiformit nov. »p. 


6. 


n 


Kamadtra Dien. 


7. 




Kueera Dim. 


?. 


» 


Rojltanut nov. up. 


s). 


n 


trunem Oppel. 


](). 


•1 


Vevatca oov. nom. 


11. 


i> 


Padma nov. Bp. 



B. Pkilippiia (group of C. «r 4 n,; Moj«.). 

12. PAilippitei jolintantu dot. dp. 

18. „ <p. c/f. R'et+ini Opp. (?). 

C. Gfmnotoctrai Hyatt (group of C. jeninali Moj*.). 

14. Gfm*ot<>ctra$ if. tad off. $<imiuato Dien. 

D. Halilucitei (group of C. nu/tciw Ilaucr). 

15. Ha'iiueitri tp. ind. ex off. platiUUralo Hau. 

E. Holiandi/et (group of C rircumplieati Dien.). 

16. Jlollanditet Foiti Oppel. 



17. 


» 


flap,;«ia Dieuer. 


1H. 


it 


Airavaia Dien. 


19. 


ii 


CVfi/fV Dien. 


20. 


ii 


V. «W. off. Vetilii Dioner (Cephalopoda of the Mwchelkslk, 

PI- IV, Pg. 4). 


21. 


ii 


liidimiia Dien. 


22. 




fluttgura Dien. < 


23. 


< 


Fitvaiarmo Dien. 


24. 


i> 


Rotbnrghii dot. «p. 


25. 


M 


Arjuna Dien. 


20. 


M 


Moorri nov. up, 


27. 


M 


r»«a Dien. 


28. 


il 


MalHatta Dien. 


29. 


If 


Srijanfa Dien. 


30. 


il 


Narada Dien. 



F. Peripleuroejclm (group of C. conft'niit Dien.). 

81. Peripleurtcfelui SmiUiamu nov. sp. 

G. Saiiaritet. 

32. Salterittt Oberiummtri nov. Bp. 

H. Hafdenitei. 

S3. HaydtnUet IlaHtktHi nov. ep. 
3 .* KcjltrlingUtt Hyatt (group of C. tubrobutti Mojt.). 

34. Kffieriiugittt Mmeri Mojs. 

35. J# Paiari nov. Bp. 
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86. Ktgierltnjitettp. ind. aff. nbrobtuli Dietier 0 a PI. V, tijf. 6). 

87. „ *p. ind. aff. Jliddendarfi Dienar (1. c. PI. V, fi«. 7). 

38. „ pagoda nov. Bp. 

39. „ nvv. ip. ind. etc aff. Bunaei Moj«. 
1 . „ nor. tp. iW. 

K. Flonanttet Hyatt. 

41. Florianittt Kama Dion. 

Tho systematic position of two species described by Oppel, which hare been 
based on very poorly preserved fragments, Ceratites H'ettoni and C. onuttus, 
has not been ascertained. The species of Ceintite», which has been illustrated 
as Ceratites WeUoni by Freeh in the Lethma Mesosoica, Vol. I, Ft. 2, " Die 
Asiatischc Trias" (Taf. 16, fig. 3), has nothing whatever to do with Oppel's species. 
It is a typical representative of the group of nodoti, probably nearly allied to 
Ceratites Thuilleri Oppel. It only needs a glance at the illustration of Oppel's 
type-specimen to find out t hat no affinity whatever exists between this and Freeh's 
specimen from the Silakank. I am at a loss to understand the reasons which led 
Freeh to an identification of two forms differing so remarkably from each other. 



Sub-gonus : Crratiteh (sbxsv stsicto). 

{Group ofCeraliU* nodoti). 
1. Cekatites Thuillkbi Oppel. 

18«S. CeratiltM Thuil/cri Opp.1, P»l«,nto!ogi«h« M.tt^ilangen tat dtm Mo».nra d« kgt. b»rr. StMt« 

Stuttgut, p. 277, PI. 77, fitf. 3. 

1995. C. Ill«Wm Diraw. Himil. Tom. PJmwt. I«d, Mr. XV, Vol. II, Pt. 8. The Crph.lopwU «f <!><• 

MoMbtlktlk, p. 81, PI. 1 1, Int. I. S. 

The present species of Ceratitei is one of the commonest in Hayden's and 
A. v. Kratli's collections from Spiti. My specimens, although exhibiting great 
variability in size, ornamontation and details of their sutural line, agree with the 
typical form described by Oppel and with tho variety from tho Slialshal cliff, illus- 
trated in fig. 2 of my above-quoted memoir. 

A character, which has been met with in all my examples and may serve as 
a distinguishing feature between fragments of adult individuals of the groups of 
C. Thuilleri and C. Voiti (Hollamlites), is the square shape of the transverse 
section. In the group of C. Voiti and it* allies the ventral area is always rounded 
and passes very gradually into the lateral parts. In the group of C. Thuilleri 
it is broad, gently-arched and separated more or less distinctly from the flanks. 
In body-chambers of both groups the sculpture becomes eventually obsolete, being 
reduced to falciform undivided ribs, without prominent tul>erclc&. In such speci- 
mens I have invariably found tho shape of the transverse section a good character 
of distinction. 
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The eiphonal area is never oarinate, as in Ceratitea himalayanua Blfd. In old 
individuals it often becomes |>erfectly flattened, but in small specimens it occasion- 
ally assumes a roof-like shape, ils two lateral slopes meeting in a bluntly-rounded 
angle. 

The lateral sculpture is subjected to a greater variability than might hare 
been anticipated from an examination of the materials from the Shalshal cliff 
collected in 1892. This variability chiefly concerns the relative strength of ribs 
and tubercles. Both in Oppel's type-specimen and in my examples from the 
Shalahal cliff the ribs were the predominant element of sculpture, especially so 
in body-chamber volutions. But in the collections which are before me now, 
exceptional specimens have been met with, io which the ribs are moderately 
developed and adorned by strong and high thorns. Especially the lateral and 
marginal spines are strongly developed, whereas the umbilical tubercles are more 
faintly marked, as is the case in Home varieties of the Alpine C. triitodoaua, e.g., 
in the specimen from the Bakony, illustrated by E. v. Mojsisovics in Abhandl. 
K. K. Geol. Rcichsanst., X, PI. VIII, fig. 5. 

Bifurcation of the ribs originating in umbilical tubercles has but rarely been 
noticed. In the lateral tubercles bifurcations occur very irregularly but nre 
never entirely absent, not even in the body-chamber volution of full-grown indivi- 
duals. The number of marginal tubercles is never more than double the number of 
lateral ones, but usually less than one and a half times that number. A somewhat 
exceptional type is exhibited by n full-grown specimen from Muth (coll. Hayden), 
which in its general shape and in the character of the inner volutions agrees com- 
pletely with Oppel's type-specimen from the same locality. Iu this specimen 15 ribs 
are counted rising from umbilical tubercles. Two of those ribs bifurcate in lateral 
tubercles, whereas all the ribs belonging to the body -chamber of the volution remain 
undivided. Nevertheless an augmentation of ribs is also noticed in the body-cham- 
ber, but by intercalation of two new ones. Thus 19 marginal tubercles correspond 
to 15 lateral ones, if one may be allowed to call tubercles those faint traces of 
pro "indices whioh interrupt the regular elevation of the ribs in the body-chamber 
of this specimen. In Oppel's type-specimen a single intercalated rib is developed 
in the vicinity of the aperture. 

The number of ribs is equally variable. In a nearly complete example from 
the 8halshal cliff, with part of its body-chamber preserved, 19 ribs are counted. 
In Oppel's type-specimen this number amounts to 23. In a third example from 
Muth only seven ribs are counted to one-half volution. In specimens provided with 
a small number of ribs both ribs and tubercles are, as a rule, more strongly 
developed. 

As has been remarked by E. v. Mojsisovios, the involution of the whorls takes 
place outside the spiral line of lateral tubercles. Only a small number of specimens 
are sufficiently well preserved to allow an examination of this character, in whioh 
they agree with Oppel's type-specimen. 

SWwr«.-Oppel's type-speoimen of C. Thvilleri is distinguished by the preeenoe 
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of brachyphyllic sutures, the saddles being serrated up to tlieir tops. This is also the 
case in some of the specimens collected near Muth by Hnydcn. In other examples, 
however, the braohyphyllio development of the sutural line is less clearly marked. 
In a typical specimen from Muth the tops of the saddles are entire and tho marginal 
walls are but faintly serrated. Nor are the denticulations of the principal lateral 
lobe so deep and finger-shaped as in Oppel's type-specimen. The sutures of this 
example do not differ in any respect from these in typical specimons of the Alpine 

0. binodosus Hauer or C. trinodosus Mojs. 

Locality: number of specimen* examined.— Shalshal cliff 1. coll. Krafft; 
Muth, Spiti, 10, coll. Haydcn, 1, coll. Krafft ; Thanam valley, Bashahr, 1, coll. 
Haydcn; Jolinka, Hyans, 2, coll. Smith; ridge between Dharma and Lissar valleys, 

1, coll. La Touche. 

2. Cebatites trinodosus v. Mojsisovics. PI. Ill, fig. 5. 

1RS2. Ceratittt trinoJont E. ». UojiinoTin, Die Ccpbab prslcm der MrJilrrcanen Trimjirorioi, Abbandl. 

K. K. G«ul. Raicbaaii.t, X, p.S9. T.f. VIII, fi K ». 6. «,7. !», 1»f. XXXVIII, h>. 6, 7. 
1887. C. trinvdvtiti T. UatiT, Die CVpbalopi'Kbpn dw boam»«k(m Mtaarbelkalkea ran Han Bulog b»i Sarajevo 

D«..ka;hr. Ku>. Akad. d. Wim, MY, p. 20. 
IKK). (■'■ IrinoJoiuM V. v. Bauer, Nautili Jen und Ammonilen mil oefatitimben I,< ben tat dem Mo»ob*]kjilk 

von Halilnci b*i S»r»j»TO, Drnkwhi, Kai«. Ak*d d. Wi.„, I.XIII, p.2S2. 
18iM). C. trinodont G. t. Artbabcr. Die Ceplulof odi'n funn» der Iteillniger Kalke, Beitrzjrr xur Geo], a. Pal. 

OraUrr.UogarM, tie. X. p. 48, >97,T»f. IV, fig. 3, XXIII, Sir. 1. 
18119. C cf. triiHHtmul A. t. Krafft, Gcnoial ICrp-.rt, iW St.rr. of India for 1B93-99, p. 18. 
1900. C. lnW.ni Dienir, Die trtadiiehe CrpliBlaaodcnfaunadfr S. I.nvblmgk.ob. bri HalUutt, Beitmg* 

znr Gaol. und. Pal. Owterrwiflh-UngarQa, etc. XIII, p. 5. 
1000. C. irinodotu* Diener, Neue Beo' lacbtunjrei) ueber 31a* helk*lk C-pbalopodm dn iaed!iciim Bikonj 

Falaxmbolotfieeber Anbaut; dee enileii Bandea der Boultato der Wi»a*D»ckailliob«o ErforFohung 

d« Balatonae-, I, p. i. 

A. von Krafft was the first to mention the presence »>f transitional shapes 
between Ceratites Thuilleri Oppel and C. triuodotm v. Mojs. in the Himalayan 
Muschelkalk and emphasized tho identification of a specimen from llaydcn's collec- 
tion with the well-known species of the Alpine Muschelkalk. His interpretation of 
the illustrated specimen, which is lying before me, has been proved to bo entirely 
correct. 

As characters of distinction between Ceratites Thuilleri and C. trinodosus the 
following have been enumerated : the smaller number of marginal tubercles corre- 
sponding to umbilical and lateral ones in C. Thuilleri, the involution of the whorls 
outoidc the spiral line of lateral tubercles, the brachyphyllic character of the 
saddles in the sutural line. 

The first character may serve to distinguish Ceratites Thuilleri from C. triiw- 
dosvs but not from C. binodosus v. Hauer, which, according to the (iiaenosis given 
by £. v. Mojsisovics, differs from some varieties of C. trinodosus by tbc smaller 
number of marginal tubercles only, 'lhe two Alpine species are, indeed, linked 
together so intimately by transitional shapes, that their distinction becomes rather 
arbitrary. The brachyphyllic character of the (.utural line 1ms not been noticed in 
all specimens of C. Thuilleri as a constant feature. In the preceding description 
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examples from the Muacbelkalk of Muth have been mentioned whioh in their 
BUtural line agree entirely with C. trinodottit. Thus the di (Terence in the mode 
of involution seems to be the most important and leading character of distinction 
between the two species. 

A. v. Krnfft in his preliminary report on Hayden's collootion B from the 
Musohelkalk of Spiti remarks the presence of a specimen from Kaga, whicli to him 
appeared more nearly allied to C. trinodottit than to C. Thuilleri. It is the specimen 
illustrated in fisj . 5, PL III. From an examination of thisspecimcn it Ls/obvious that 
the involution of the whorls takes place inaide, not outside, the spiral line of lateral, 
tuborcles. Thus the present example agrees with C. trinodoaua, not with C. 
Thuilleri, in its most important character of distinction. In its sculpture it recalls 
the Lombardic variety of C. trinodoaua or even of C. binodotut by^tlie faint deve- 
lopment of umbilical tubercles. It is difficult to fix the number of marginal tubercles 
accurately, but it seems to be more than twice the number of lateral odcs. At the 
beginning of the last volution three marginal tubercles repeatedly correspond to one 
umbilical tubercle. Near the aperture the proportion of lateral to marginal 
tubercles is 1 : 2. 

Dimension*. — The specimen having been partly deformed by crushing, the 
measurements have been taken one-quarter of a volution behind the aperture 

Diameter of the eMI 57 mm. 

i* i *• umbllim* . . . . , . . . . . 12 

Height ..! the but relation 37 ,. 

Thiranew „ SJ „ 

Sulurea.— Nearly one-half of the last volution belongs to the body-chamber. 
8utures agreeing with those of C. trinodoaua. Lobes with narrow denticulations, 
saddles with entire tops. Two auxiliary lobes outside the umbilical margin. 

Remarkt— I cannot find any reason for separating this specimen from the 
Alpine C. trinodotua v. Mojs. 

A Becond example from Muth (ooll. Hayden) also very strongly recalls 
C. trinodoaut by its involution, which corresponds exactly to the spiral line of lateral 
tubercles, but is not sufficiently well preserved to allow of accurate determination. 

3. Ceratitbs sp. ind. aff. Abichi v. Mojs. 

1899. Cmtil* off. Ahieki A. t. Krafft, General Report. Geol. 8orr. of India, 1808 »». p. 18. 

A poorly-preserved fragmentary cast of an ammonite from the Musohelkalk north- 
north-wfst of Kaga, Spiti (coll. Hayden), recalls Cerotitea Abichi v. Mojsisovios 
(Cophalopodcn der Mediterranen Triasprovinz, Abhandl. K. K. Geol. Roichsanst. 
X, p. 21, Taf. XI, fig. 8, Taf. XXII, fig. 6, Taf. XXXIII, fig. 7) and C. binodotut 
t. Hauer (Denkschr. Kais. Akad. d. Wiss., 1850, Bd. II, p. 114, Taf. XIX, figs. 1, 4). 

The number of ribs and tubercles is larger than in C. binodotut. About twenty 
marginal tubercles are oounted to ono-half volution, whereas in full-grown indivi- 
duals of C. binodotut the greatest number is 24 in one entire volution. In 
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the number of ribs thia specimen agrees better with C. Abichi, especially with the 
example from the Schreyer Alpe illustrated in PI. XXII, fig. 6, by E. v. Mojsisovics. 
It is, however, easily distinguished from C. Abichi by the development of stout 
marginal tubercles. In C. Abichi true marginal tubercles are absent and are 
replaced by irregular humps. 

Tbe specimen is not fit for illustration and is too badly preserved to admit of 
exact determination. But it certainly belongs to a new species and is not identical 
with either 0. Abichi or C. binodoeus. 



4. Chratitbs cf. Kamabeva Dien. 

1896. Ceratiltt Kamaieta Dii'iwr. lliroalmn Kw>„ IMiront. Indica, nr. XV, Vol. II, Pt 2. Th« 

Oph»liM<i.:a «.f Che JhnuMkalk, p. 34, PI. V, te. 1. 
1899. C. cf. KamaJera A. v. h raff I. Onwrml Import, (ieol. Hon. of India, (or 18yfi-99. p. IS, 

A poorly-preserved fragment of tbe outer volution of n large Ceratites from 
Muth (coll. Hayden) is probably identical with C. Kamadeva Diener from the 
Muscbelknlk of tbe Shalsbal cliff. 

Tbero is no Alpine species to whioh tbe present one is as nearly allied as to 
Ceratites subnodosus v. Mojsisovics (Cophalopoden der Mediterranen Triasprovinz, 
Abhandl., K. K. Geol. Reichsanst, X, p. 33, Taf. X, figs. 9-11): An examination 
of the rich Muschplkalk fauna of the Sohiechlinghoehe near Hallstatt ha* led to 
the discovery of a larsre example of Ceratites subnodosus, whioh resembles very 
closely the type-specimen of C. Kamadeva from the Shalsbal cliff. Id Itoth species 
tbe difference of the radial sculpture outsid« and inside the spiral lino of lateral 
tubercles is the most prominent element of ornn mentation. Notwithstanding the 
differences in their external shape, involution and sutures, C. Kamadeva should, I 
think, he considered as an Indian representative of the Alpine C. subnodosus. 

Acoording to Philippi's opinion the affinity of C. subnodosus to the German 
representatives of the group of nodoti is less close than had been suggested by E. v. 
Mojsisovics. Ceratite» nodosus and its allies are provided with lateral tubercles in 
their juvenile stages, not with umbilical ones, as in C. subnodosus or C. Kamadeca. 

5. Cebatites suPKKBiroiiMis nov. sp, Fl. Ill, fig. I. 

1969. Ceroiile* off. tuferhot A. t. Krofft, (Sorter*) Report, Cool. Sorr. of InJia fur 1H9S-9B, p. IS. 

This beautiful sj>eeies is represented in the Himalayan collection by a fairly 
well preserved specimen from Muth, Spiti (coll. Hayden), consisting of air-chambers 
only, and by an incomplete example from the ridge between the Dbarma and Lissar 
valleys, Kumaon (coll. La Touche), with parts of its body-chamber preserved. The 
illustrated example from Mutb is to be considered as prototype of the species. 

In its outlines and sculpture this specimen exhibits a striking similarity to 
Ceratites superbus v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, 
Abhandl., K. K. GeoL Reichsanst, X, p. 32, Taf. XXVIII, fig. 10, Inf. XXXIII, 
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flgs. 5, 6) from the Muscbelkalk of the Schreyer Alpe. It is especially to the 
example of similar size illustrated in fig. 6, PI. XXXIII, by B. v. Jlojsisovica, that it 
appears most nearly allied. Tbo contrast in the ornamentation of the lower and 
upper part* of the flanks is as strongly marked as in the Alpine type. The lower 
part is adorned with umbilical tubercles only, from which very short radial ribs 
originate. The upper portion is covered with numerous straight ribs, connecting 
distinctly developed lateral and marginal tubercles. In a broad spiral zone below 
the lateral tubercles tbo sculpture is entirely interrupted. 

In their goneral outlines and involution the two specimens from Muth and 
from the Schreyer Alpe also agree. Nevertheless, there are sufficiently good 
reason* for considering the Himalayan example the prototype of a proper species. 

The most remarkable difference between the Indian and Alpine forms is the 
character of the siphonal parts. This is very flatly arched iu 0. auperbua and 
marked off sharply from the flanks by the rows of marginal tubercles. Thus the 
transverse section is nearly rectangular. In the Hi nidi ay an species the siphonal 
part is highly vaulted, and, in the inner volutions, even elevated into an indistinct 
keel. Nor do the marginal tubercles form a sharply-marked border between the 
flanks and the siphonal part. The transverse section of the aperture is lanceolate, 
not rectangular. 

In the sculpture slight differences between the two species are also noticed. 

As in C. auperbua, the number of lateral tubercles exceeds that of umbilical 
ones in my Indian specimen, but the proportion of umbilical and lateral tubercles 
is not the same in both species. In full-grown examples of C. auperbua throe 
lateral and marginal tubercles are counted to one umbilical tubercle. In C. auper- 
biformia the number of lateral tubercles is not oven twice as largo than that of 
umbilical ones. The contrast in number between the umbilical and lateral tubercles, 
which is very striking in C. auperbua, is, therefore, but faintly marked in C. 
amperbiformia. 

Another character of difference consists in the presence of short, strongly-ror- 
ward-turned ribs in C, auperbiformia, which originate from the marginal tubercles 
and crows the marginal region of the siphonal part, whereas the siphonal area is 
entirely smooth in C. auperbua. 

All those characters, by which our species differs from C. auperbua, arc noticed 
in Ceratitea elegant v. Mojsisovics (1. o. p. 31, Taf. IX, figs. 5, 6). Nevertheless the 
affinity to C. elegam is certainly loss close than to 0. auperbua, whose Indian 
representative is probably C. auperbiformia. 



My second speoimen, with a diameter of 80 mm., is provided with a part of 
its body-chamber, to whioh nearly one-half of the last volution belongs. Near the 
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aperture the siphonal area gets somewhat flattened, but the siphonal margins remain 
evenly rounded. In the body-chamber volution the number of lateral tubercles is 
twice as large as that of umbilical ones. The ribs connecting the lateral and 
marginal tubercles are not perfectly straight, as in the type-specimen, but slightly 
falciform. 

Suturet. — The sutural line of this species is cbiofly distinguished by the strik- 
ing contrast in the development of the normal and auxiliary elements. The second 
lateral saddle is followed by a broad, zigiag umbilical lobe, in which auxiliary 
lobes and saddles can scarcely be separated. Siphonal saddle elongated, slender, 
considerably higher than the principal lateral saddle ond with faintly-serrated mar- 
gins. Lobes with deep indentations. 

The siphonal lobe is not entirely knowu to me. 



A fragmentary specimen from the Muschclkalk of the 8halshal cliff (coll. 
Krafft), consisting almost exclusively of the body-chamber, is especially interesting 
in consequence of its affinity with a species of the group of Ceratiteg nodori from 
the German Muschclkalk. It has the sculpture of C. binodotus v. Hauer and 
in its external characters very strongly recalls C. at a v us Philippi (Die Ceratiten 
des oberen deutschon Muschelkalkcs, Palieont. Abhandl. von Dames und Koken, 
Bd. VIII, 1901, p. 19, Taf. XXXIV, fig. 1-4). There is, indeed, no Alpine species 
to which it might advantageously be compared. 

In its dimensions my Himalayan specimen agrees with the example from 
Ronneberg illustrated in fig. 4 by I'hilippi {Ceratites sp. ex aff. C. atari), but in its 
involution it rather recalls the typical form of C. aiarut. The whorls overlap 
one another considerably. Transverse section very high. Siphonal area moder- 
ately arched. Lateral parts almost perfectly flat, separated from the perpendicular 
umbilical wall by a sharp edge. 

The sculpture consists of small, acute spines only, whioh are arranged unsym- 
mctrically on both sides of the shell. Both lateral and marginal spines are deve- 
loped, but no umbilical ones. The number of marginal spines is a little less than 
twice that of the lateral ones, but is much smaller than the number of corresponding 
spines in C. atacui or in C. bimdosus v. Hauer. In comparison with the over- 
whelming majority of C. uodosi the ornamentation is very faintly developed. Of 
ribs insignificant traces only havo been noticed. 

The shell, which has been partly preserved, is covered with numerous, very de- 
licate and slightly falciform strife of growth. This falciform character of the 
striation, together with the faintly developed sculpture, recalls the genus Jiey- 
richitet Waagcn. B eyrie hit e a Beneckei v. Mojsisovics (Cephalopoden der M editor- 
raneu Triasprovins, Abhandl., K. K. Geol. Reich^anst, Bd. X, p. 216, Taf. 
XXVIII, fig. 1, Taf. LXI, fig. 2-4) somewhat resembles our Indian type, especially 
the example from 8an Rocco, which has been described by Toruquist (Zoitechr. d. 



6. Ceratites Roylkanus nov. sp. PI. IV, fig. 1. 
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Deutsch. GeoL Ges. 1898, Taf. XX, fig. 2), but any oloecr comparison with 
Beyrichites is excluded by the presence of acute spines in the Himalayan form, 
such ns haTO never bcon noticed in any species of Beyrichites and exhibit the 
arrangement peculiar to tho group of C. biuodotut. 



Of tk. .hell 70 

n umbilioai . . . . . . . . .13 



Height of tlit l.at ( abere the umbilical lotnr* S3 ,. 

Tolotioa (. it .» pr^ending whorl . . 29 

Thioknaaof the laat relation SO ,. 

Suture*. — Not known. 

Remarks. — Ceratitet atavus, according to Philippi, is among the German 
representatives of tho section olnodoti, the species most nearly allied to the Alpine 
C. binodosus. 

As my Himalayan specimen does not, unfortunately, allow of an examination 
of more than the bocly-obamber, it is impossible to say whether or not there exists 
a real affinity between the German and Indian species. Tbat they are not 
identical is, however, certain, the number of spines being remarkably reduced in C. 
Boyleanut. 

From Ceratites vicentinus Tornquist (1. c. p. 671, Taf. XX, fig. 1), which 
is quoted by Philippi as very nearly allied to C. atavus, our species differs by the 
absence of ribs and by the smaller number of spines. Of all CeratiteB known to 
mo, it recalls C. atavus most strongly in its general shape and sculpture. 



7. Cbratitks TKUNCfs Oppel. PI. IV, figs. 2, 3. 



AmmonUt, tmcMM Oppel* Palm-ntolofriaol o MitUiltui|rtn ana dem Mo tenia del K*l. 
Stute., p. i»8, Ft S8, fig. 3. 
1895. Ctra'ilrt trunrm Difnn, Himalayan Fotaile, Palnont. India, w. XV, Vol. II, Pt. 8. Tic 
Cephalopoda of tho Mnwkdkalk, p- 2», PI. I, Sg. 7. 

OppeFs type-specimen from Kuling, Spiti (coll. Schlagintweit) is the 
fragment of an outer whorl consisting of four air-chambers only. In liayden's 
collections from the Muschclkalk of Kaga, Muth and Kuling several examples have 
been noticed, the outer whorls of which agree entirely in their sculpture and sutural 
line with Oppel's type-specimen. In order to retain OppePs name I have made 
use of it for these specimens, although a direct identification of sny species with a 
fragment of such small dimensions is rather risky. 

The outer volution, part of which belongs to the body-chamber in one of my 
only, exhibits a sculpture exaotly alike that in OppePs type-9pecimen. 



• Th« ordinal name of tbie tpwiea tu Ammonitft karridti, but In mme eopt« of the publication t hi* name hu 
been changed Into A. truaeut printed na labale ititcknn to bide tho former name. Ob the label* atuebod to the 
tjpe-epedmen tho name horrid ml haa boon correeted iato trumevt by Oppal himaalf. I ooneeqiieollr prefer to adopt 
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The lateral parts are provided with strong and simple radial ribs, which begin near 
the umbilical margin as fnintly-mnrked folds and terminate near the siphonal mar- 
gin in very stout and prominent tubercles. If perfectly preserved, those tuberclos 
are sharpened into acute spines. A second row of latoral tubercles is situated 
either in the middle or between tho middle and the loner third of the flanks. The 
latoral tubercles are rather variable in their shape, either knob-like or transversely 
elongated and then forming merely a prominent elevation of the rib. Between the 
lateral and marginal tubercles there is always a zone of depression affecting the 
general height of the ribs. 

As a rule this sculpture is most prominent at the beginning of the last volution 
but gradually docreasos towards the body-chamber. The lateral tubercles espe- 
cially become obsolcto and lose their knob-like shape, being turned into mere 
elevations of the ribs. Tho marginal tubercles, however, persist throughout the 
entire length of tho shell. To a median plane through the siphonal area the ribs 
always stand more or less asymmetrically. The ribs thomselves are roof-shaped 
and separated by intervals, the transverse sections of which form regularly arched 
crescents. The siphonal area is entirely smooth. 

Essential differences exist in tho shapo of the sculpture of the inner and outer 
volutions. My materials have enabled me to sacrifice ono of the larger specimens 
by scaling off its outer whorl in order to have tho inner volutions accessible for ob- 
servation. This inner nucleus is illustrated in fig. 3. It shows tho characters of 
a typical species of the section of Ceratitea nodosi. 

The volutions do not overlap one another considerably, the lateral tubercles re- 
maining outside the spiral of involution. The umbilical margin is adorned by a 
row of tubercles, from which straight, radial ribs originate. Most of the ribs 
bifurcate in very stout lateral tubercles, which are situated below tho middle of 
the height of the flanks. Tho number of marginal tubercles is twice the number 
of umbilical ones. Occasionally intercalated ribs occur, which bear only marginal 
tubercles. This is the sculpture of Ceratitea triaodotua or of C. Thuiileri, with 
the exception, however, that the ribs are more bulky and the lateral tubercles very 
stout and prominent. 

The ribs are arranged symmetrically to a median plane. Where the intervals 
between the broad, not roof-shaped ribs meet from both sides of the shell, the sipho- 
nal area is very narrow and provided with a low but distinctly marked keel, as in 
C. himalayanna Manf. 

This ornamentation of normal species of the group of C. binodoaua is restricted 
to volutions not. exceeding a diametor of 40 mm. In the largo specimen, illustra- 
ted in fig. 2, it is clearly exhibited in the posterior portion of the penultimate 
whorl. Tho anterior portion of this whorl exhibits neither the dichotoraous 
arrangement of ribs nor three rows of tubercles. The umbilical tubercles soon 
become obsolete. The lateral tubercles, whioh aro still very strongly developed, 
are situated outside the spiral of involution in a row, coinciding with the lower 
third of the sides. In the last volution this row has bcon shifted considerably 
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nearer tbe spiral or marginal tubercles and is situated even a littlo above tbe middle 
of the lateral parts. 

The difference in sculpture between young and adult individuals of this species 
is so remarkable tbat nobody would venture on tboir identification without the 
knowledge of complete example* permitting a study of all their stages of growth. 
It is by reason of this study tbat the systematic position of C. truncut can be 
established now with certainty. 

According to tbe opinion of E. v. Mojsisnvics (Arktisohe Triasfaunen, Mem. 
Acad. Imp6r. dea sciences de St. Petershourg, XI scr., T. XXXII, No. 6, p. 21), 
Ceratitea truncut belongs to the section of C. tubrobutti (Keyterlingilet Hyatt). 
Tbe character of the inner volutions proves the incorrectness of this suggestion, 
based on too scanty materials. In young stages of growth C. truncut is a typical 
representative of the section of 0. nodoti, with three rows of spines, and with 
dichotomous ribs, bifurcating in lateral tubercles. It is only in later stages of 
growth that the umbilical spines disappear and tbat all the ribs become simple. 
The lateral tubercles in the outer volutions of C. truncut do not correspond to 
umbilical spine* in tbo inner volutions, as in Keyterlingilet, but retain their lateral 
position throughout all stages of development of the shell. 

But apart from this difference in sculpture, tbe inner volutions of C. truncut 
are entirely different from young individuals of Keyterlingitet in their general shape 
and outlines. They are flat and high-mouthed, not globose and inflated. C. truncut 
must consequently be removed from the section of C. tubrobutti and placed among 
that of C. nodoti. 

Snturet.—\ have nothing to add to tbe description in Vol. II, Pt. 2, of this 
series. 

Locality : number of tpeciment examined— North-north-west of Kaga (Spiti), 
2 ; Muth, 3 ; Kuling, 1, all coll. Hayden. 



8. Cr.itATiTES Devasbna nov. sp. PI. IV, fig. 4. 

1896. Ctrulitft Tyata Dift.cr ti parlr, Himalnj-n Xow. Palauot. Iodic*, .ct. XV, Vol. II. 1't. 2. Tbi 

Cephalopoda of tbo MiucWlkilk, p. 19, PI. VI, Eg. 1 (a«« fig. 2). 
1899. Crraliltt » $p. A. ». Krafft, General Report, G»l. Sorv. of India for 189B»». p. 20» 

Two different sppcies were included hy me in 1895 under the name of Ceratitea 
Vyuaa, as has been stated by A. v. Krafft. My examination of tbe rich materials 
of both species collected by Hayden has convinced me that A. v. Kmfft's suggestion 
was fully justified and tbat the two species ako oven belong to two different groups of 
Ceratitet, which, however, agree entirely in the shape of their outer volutions. As 
my description of the inner whorls of C. Vyata has been chiefly based on 

• On label. atUcUd to tb* ,peairnen, included in tb. pre.ent . F «i.. by A. T. Krafft, I find tbe name tV,«/ff M 
Jiineri no*, f. Ill A. v. KrarTt'a own band* riling. I am aorrr tbat Uila denomination cannot b* aotcptod tccnoao it 
h« meanwhile Uen attnbot«l to tl>« Indian t jpe of CtntiUt frum tl* Sbelahal cliff br K. v. Mojaiao- 

Tioa (C*phal„pode n der HalUtitter Kalke. Albaodl, K. K. Geo!. Heicheao.t, VI, Enpplcm. 1902, p. 828). Tho two 
group, of toratitn ,oio,i and of C- »brobn,ti (A>,«r/i.«,7«) ar. too nearly allied to permit lb* ow of tbo 
aan» ap«6o denomination in botb of them. 
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observations of the spocimen represented in fig. 2, PI. VI, of my above-quoted 
memoir, I shall confine the name C. Vyata to the latter, in accordance with A. 
v. Krafft, whereas a new name, CeratUes Dccatcna, must be introduced for the 
example represented in fig. 1. 

A. v. Krafft describes the inner whorls of this new species as recalling 
CeratUen not. sp. ex. off. C. subrobustus Diener (1. c. p. 27, PI. V, fig. 6), although 
natter sides, a well-marked umbilical margin and the absence of a keel are consider- 
able points of difference. I am bound to confess that I cannot find any similarity 
with » species of the group of C. sitbrobusti. The example illustrated in the present 
memoir has its inner volutions excellently preserved. I have chiselled them out of 
a full-grown specimen with a diameter of 180 mm. by scaling olf the outer whorls, 
leaving only a small portion of the penultimate volution, in order to show the 
remarkable difference in ornamentation between the inner and outer whorls. 

General shape, involution and pattern of sculpture in the inner nucleus arc those 
of C. Thuilleri Oppel. The transverse section is more strongly compressed, the area 
narrower and more highly vaulted, the ornamentation flatter and leas prominent than 
in 0. Thuilleri, but in general this is certainly the species to whioh young individuals 
of Cer. Decascna appear to be most nearly allied. There are three rows of tubercles 
developed, adorning broad and bulky ribs, but the umbilical and lateral tubercles are 
often amalgamated into a single one, especially so in the innermost volutions. 

The involution takes placo outside the spiral row of lateral tubercles. In tho 
lateral tubercles bifurcations of ribs occur frequently but not regularly. The number 
of marginal tubercles is certainly less than twioe that of the double of lateral ones. 

The outer volutions are exactly alike those of Ceratiteg (Hollandites) Vyata 
Dicn. A safe distinction of the two species becomos, indeed, imiwssible without the 
knowledge of their innor whorls. 

There exists a close relationship between C. Devasena and C. tt-uncut Oppel, 
both species being characterised by the tendency to develop in later stages of growth 
a sculpture consisting of single radial ribs, which are never dichotomous. C. tr uncus 
is, however, provided with a larger umbilicus, its inner whorls are less high, with a 
broader area, and stout umbilical tubercles play a more prominent part in their 
sculpture. In full-grown specimens of C Detatena stout marginal elevations only 
are developed. Lateral tubercles or prominences, as distinctly marked as in 
C. truncus, have not been noticed in any of my specimens. 



Locality : number of specimens examined.— North-north-west of Kiga (Spiti), 
3, coll. Haydcn. 

Suturet. — In the specimen illustrated a large auxiliary saddle has been noticed 
outside the broad umbilical lobe, which consists of several rudimentary lobes and 
saddles. 



Dimensions — (of the inner nucleus). 



DiatnHcT of the ■holl 
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9. Cbratitbs Kuvera Dienor (var. PI. IV, fig. 5). 

1885. CeratiUi Kmv*ra Duo.r, Himil*;u> Pom. Ptlnont. Indies, Mr. XV, Vol II, 8. Tin caohklapaU 
«f th. Hutobotkalk. p. 26. PI. V. fig. 2. 



Ono single specimen only from the Muschelkalk of Kalapani, Byaas, was known 
to me in 1895. An examination of larger materials collected near Jolinka, Byans, by 
Smith, shows that the species is subject to considerable variability and that interme- 
diate forms occur between Ceralitet Kuvera and C. ThuUleri Oppel, its nearest 
ally. 

The typical form of Ceratitea Kuvera is distinguished by slowly-increasing 
whorls, enclosing a wide, open umbilicus, by a moderately-curved, not steep, umbili- 
cal wall, which passes gradually into the lateral ports, and by a very broad and flat 
si phonal area. In old age the ribs arc single, straight aud adorned with lateral and 
marginal spines only, the faintly-developed umbilical tubercles disappearing com- 
pletely. The shape of the body-chamber volution recalls that of C. Iruncua or 
0. Devasena. 

The specimen illustrated in fig. 5, PI. IV, of this memoir, holds an intermediate 
position between C. Kuvera and C. ThuUleri, although I prefer to leave it in the 
species. It recalls C. ThuUleri in so far as the umbilical wall is distinctly 
and very stoep in the inner volutions ; tho area is roof -shaped, not flattened. 
It agrees, however, with C. Kuvera in the presence of a wide, open umbilicus and of 
a comparatively low aperture, in the absence of umbilical tubercles and in the 
character of ornamentation in the last half volution. The involution takes place 
rather far outside the spiral of lateral tubercles. 

The difference between this specimen and C. ThuUleri will bo clearly seen from 
a comparison of its measurements and the dimensions of Oppel's type-specimen of 
C. ThuUleri. 



C. Kuvera. C. Kuvera. C. 



rof tb. iWl 

n m »i»M 

H„ t ht of 



TfeMpMW p,. IV "ig.J. 



...... 32 . 18 „ M „ 

The difference between the height of the last volution and the width of the 
bilicus is much more considerable in C. ThuUleri than in C. Kuvera even in our 
variety, which in some of its characters strongly recalls C. ThuUleri and may be 
looked upon as an intermediate form between those two species. 

Sutures. — The difference in the sutural line between Ceratitea Kuvera and 
C. ThuUleri is insignificant. The enlargement of the lobes at their base and their 
contraction towards their upper portion, so well marked in the type-specimen of 
0. Kuvera from Kalapani, is but faintly developed in the examples collected by 
F. H. Smith. It is certainly not a character of specific importanoe. 
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Locality i number of specimens examined.- J olinka, Byans, 4, coll. Smith. 



10. Cbratitks Padma nor. sp. PI. V, fig. 4. 

The only specimen from Kaga, Spiti (coll. Hayden), fragmentary as it is, 
deserves a special description, because it represents a very remarkable case of con- 
vergence. The fragment of tho outer volution agrees in its shape, involution and 
ornamentation so closely with Ceratite* (HollandUea) Havana Dien., that I actually 
confounded it with this common species of the Himalayan Muschelkalk and dis- 
covered its difference accidentally when preparm?: its inner nucleus. 

This inner nucleus is entirely different from the inner volutions of Uollauditet 
Banana (PI. IV, fig. 7). It cxcludos at once any identification of the present 
species with Hollanditet, hut proves that it belongs to the section of C. nodoti. 
Its ornamentation recalls C. truncus Oppel. Bulky lateral ribs occasionally 
bifurcate from very high and strongly-developed lateral spines. They alternate 
with simple ribs devoid of spines. All the ribs originate in faintly-developed um- 
bilical tubercles and terminate in low, marginal knobs. 

A siphonal keel is hut indistinctly developed. The lateral and umbilical 
tubercles are situated very closely to each other, as in Ceratites brembanm E. v. 
Mojsisovio* (Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K. Gool. 
Reiohsanst., X, p. 38, Taf. X, fig. 1-1), to which the inner nucleus of our species 
seems to be nearly allied. 

-r- A . Sub-genus : Puilippitss nov. sub-gen. 

As has been remarked In the introduction to this chaptor, the Alpine group of 
Ceratites Eratmri Mojs., C. Aster Hauer and C. tuberosus Arth. must be separated 
from the Indian group of C. circwnplicati (Hollanditet). In accordance with 
Philippi I am inclined t<> consider them as forming an independent section of the 
genus Ceratites., for which I propose the sub-generie designation of PMippiles. 

Jnthe Himalayan Trias this sub-genus is represented by Ceratites nov. »p. ind. 
Diener (Himdl. Fww. Paltcont. Ind., sor. XV, Vol. II, Pt. 2, Cephalopoda of the 
Muschelkalk, p. 8, PI. I, fig. 3) and by a new species from the Muschelkalk of 
Byans. 

PUILIPPITES JOXJNKANUS DOV. Sp. PI. IV, Gg. 6, PI. V, fig. 2. 

This species is represented in F. H. Smith's collections from Jolinka, Byans, by 
a single, well-preserved example, consisting of air-chambers with a small portion 
of the body-chamber adhering, and by numerous fragments. In fig. 2, PL V, the 
largest fragment of a body-chamber has been illustrated. 

Philippites Jolinkanus is very nearly allied to the Alpine representatives of the 
sub-genus and strongly recalls in its sculpture Dinaritet spiniplicati. It is of 
obliquely-elliptieal outlines. The whorls overlap eaoh other to a little less than 
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one-half their height. The transversa section ia cordiform, with rounded umbilical 
and siphonal margins. In old age a steep umbilical wall is developed. The 
greatest thickness of the volutions coincides with the umbilical margin. 

The sculpture consists of strong, but indistinctly defined, umbilical tubercles, 
which pass gradually into radial ribs. Those ribs decrease in strength in the direc- 
tion of the siphonal margin and become obsolete before reaching it The regularly 
rounded siphonal part is entirely smooth. In the inner volutions either one single 
or two ribs originate from an umbilical tubercle. In the body-chamber, however, 
all the ribs are simple. 

Philippites Jolinkanus differs from Ph. Erasmi v. Mojs., Ph. aster v. Hauer 
and Ph. tuberosus v. Arth. by its dichotomous ribs, but in the Arctic group of 
Dinar i let spiniplicati two short spiniplicate ribs occasionally originate from one 
single umbilical tubercle and in Keyserlingites Middendorffi Kcyserl. bifurcations 
of spiniplicate ribs in the umbilical spines are even a predominating element of 
sculpture. 



Diameter of the »h*ll 61 mm. 

„ „ umbilicoa » 

H*..* *..«.*». [^sSKjss; ; ; : : g : 

TMi-knem of the but volution 17 „ 

Height of the lut whorl in the plies of ita gmteet tppltution . . 18 6 « 

ThickBM* •• i. » n ft n ... 16*5 .1 

Conoeponding dinner of the tb.ll 43 » 

.. mnoilieo. 11 



Suturet.— Sutures on a considerably lower stage of development, than in 
PA. aster, Ph. tuberosus or Ph. Erasmi. Lobes serrated, but with short basal 
indentations only, margins of saddles entire. Both the lobes and saddles are narrow 
and slender. Only the siphonal lobe is broad and divided by a narrow median 
prominence. One auxiliary lobe but no saddle outside the umbilical suture. 

The character of tho sutural line recalls Keyserlingites Middendorffi Keysorl. 
(E. v. Mojsisovics, Arktische Triasfauncn, Mem. Acad. Imper. dos sciences, 
St. Petersbourg, VII ser., T. XXX11I, No. 6, PI. Ill, fig. lc). 

Sub-genus: Halilvoitxb nov. sub-gen. 

(Group of Oeratites rusticus v. Hauer.) 

Halilucitks sp. ind. ex. aff. plamlatkrato v. Hauer. PI. V, fig. 3. 

A single species from the Musehclkalk of the 8halshal cliff (coll. Krafft) is, 
unfortunately, not sufficiently well prcsorved to admit of specific determination, 
although it certainly belongs teethe sub-genus Halilueites. It is very nearly allied 
to Halilueites planilateratus v. Hauer (Beitrage sur Kenntnias der Copbalopoden 

1 2 
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ails der Trias yon Bosnien, II. Denkachar. Kois. Akad. d. Wiss., LXIII, p. 261, 
Taf. XI, fig. 1-3), but whether or not the European and Indian forms are specifically 
identical, cannot be decided. 

The shell is disciform, comparatively flat and widely umbilioated. The volu- 
tions overlap one another to about one-half their height. The fiat area is elevated 
into a very high median koel, which is accompanied by shallow furrows on 
either side. It is separated from the lateral parts by a bluntly rounded margin. 
The lateral parts are flattened and nearly equidistant throughout their entire height. 
The transverse section is therefore almost rectangular in outline. Umbilical margin 
sharply-rounded, but not acute. Umbilical wall low, but steep. 

The sculpture of the lateral parts consists of bulky and straight, or slightly 
falciform, ribs of unequal strength. Most of the ribs are simple, but bifurcations 
occur rather frequently, either at the umbilical margin, or, more rarely, in the 
middle of the height of the flanks. Some ribs are distinguished from the rest by 
their greater strength and irregular distance. Umbilical tubercles faintly marked. 

Near the aiphonal margin nearly all ihe ribs become more prominent and 
are elevated into marginal bumps, terminating in a sharp, forward-turned genieula- 
tion before reaching the Biphonal furrows. 
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Suture*. — The sutures, so far as preserved, seem to agree with those of Sali- 
Ivcitet planilateratut. Lobes ceratitic. saddles entire. The aiphonal and second 
lateral saddles are of equal height and lower than the principal lateral saddle. 
Siphonal lobe not known to me. Principal lateral lobe considerably deeper than 
the second. An auxiliary saddle is divided by the umbilical margin. 



Sub-genus: Hqj.la>thtes nov. sub-gen. , , 



(Group of Ceratitet circumplicati). 

1. HOIXANMTBS VOITI Oppcl. PI. VII, figs. 3,4. 

lt>60. AmmunUet Y oiti OppaJ, PoltocDtologuch* MitlieilaBgen uu dtm HuMarn due kg\. bty rucKm Stute* 
I. p. 276, T»l. 77. fi«. 1. 

>896. CeratU*4 Voiti DUn-r, Him&L Tom. P.bwot. Ind., wr. XV, Vol. II, Pt. 2, OpUlopod. of the 
p. 8. Pl.II.ig.. 1.2. 



In my description of this species in 1895 I was obliged to leave its diagnosis 
incomplete, because in none of my specimens were the inner volutions satisfactorily 
preserved. Hayden's new materials from the Muschelkalk of Spiti are so rioh in 
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examples that I could afford to sacrifice two full-grown specimens, the outer 
TolutionB of which I have scaled off gradually in order to make the inner nuclei 
accessible for examination. 

The two nuclei, illustrated in this memoir, show a remarkable similarity to the 
inner volutions of Ceratitet Peterti Mojsisovics (Cephalopoden der Mediterranen 
Triasprovinz, Abhandl. K. K. Geol. Beichsanst., X, p. 27, Taf. XI, fig. 10). E. 
Mojsisovics was, indeed, perfectly right in remarking the affinity of those two 
species. 

As in Ceratitet Peterti, the transverse section is lenticular with a broadly- 
rounded area, which gradually passes into the flanks without any distinct demarca- 
tion. The sculpture consists of numerous straight or slightly falciform ribs of 
unequal strength and distance. The inner nuclei of R. Voiti differ from Ceratitet 
Peterti by their wider umbilici and by the absence of lateral tubercles, which in the 
Alpine species are acquired at earlier stages of growth. In tho specimen illustrated 
in fig. 8, PI. VII, at a diameter of 34 mm. no tubercle has as yet been developed, 
whereas in the young example of Ceratitet Petersi illustrated by E. v. Mojsisovics, 
the first lateral tubercle makes its appearance at a diameter of 17 mm. 

A comparison of the inner nuclei of Eollanditet Voiti and Ceratitet Thuilleri 
Bhows at once the great difference in the development of their sculpture. There is 
another group of ammonites with ceratitic sutures, to which the external similarity 
of the two illustrnted nuclei is much more clearly marked than to the section of 
C. nodoti. This is the group of forms, which in my above-quoted memoir were 
described as Meekocerat Naiikanta (1. c. p. 45, PI. IX, fig. 6) and Meekocerat 
Srikanta (1. o. p. 46, PI. VIII, figs. 8, 9) and which in my memoir on the Cephalo- 
poda of the lower Trias of the Himalayas (ibid. VoL II, Pt. 1, p. 78) were placed 
in the genus Proptychitet "Waagcn. 

In this latter memoir I stated that those species from the Muschclkalk of the 
Shalshal cliff, included provisionally in the genus Proptychitet, differed from the 
lower Triassic species of Proptychitet from the Salt Range by a more strongly 
falciform sculpture. Now I think, that they should, indeed, be united with 
Eollanditet rather than with Proptychitet. An examination of the innermost 
volutions of H. Voiti has convinced me, that in quite young stages of development 
their shells are thickly globose, exactly as in Proptychitet (?) Srikanta, P. Nalikanta 
and P. Narada. 

That none of those three species is identical with young examples of R. Voiti 
may be seen from differences in their ornamentation and in their sutural lines. In 
R. Voiti the sculpture is more strongly marked and irregular and the saddles are 
brachyphyllic at very early stages of growth. 

An Alpine species, which also strongly recalls R. Voiti in the shape of its 
inner nuclei, is Beyrichitet Beneckei v. Mojsisovics (Cephalopoden der Mediterr. 
Triasprovinz, 1. c, p. 216, Taf. XXVIII, fig. 1, XXXIX, fig. 6, LIX, fig. 2-4). If 
we compare the illustration fig. 4 on PI. LXI of E. v. Mojsisovios' monograph with 
our figure, wa find a remarkable similarity in the development of straight and strong 
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radiating ribs, reaching across the flanks from the umbilical to the siphonal 
margins. 

Among the Ceratites of the Arctic region it is chiefly Ceratitet decipient 
v. Mojsisovics (Arktisohe Triasfaunen, Hem. Acad. Imper. dos sciences do St. 
Peiersbourg, VII ser., T. XXX III, No. 6, p. 27, Tab. VI, fig. 9), which may claim 
comparison. The similarity is, however, restricted to the pattern of ornamentation. 
Otherwise inner nuclei of C. decipient differ from those of E. Foiti by their Tory 
globose whorls and by the arrangement of their sutural line. 

Ceratitet decipient is oertainly tho prototype of a group to which a sub-generic 
value must bo attributed. 

Locality number of tpecitnent examined. — This species is richly represented 
in the Himalayan collection, especially from the Muschclkalk of Spiti. Kaga 6, 
Kuling 1, lluth 4, all coll. Haydcn. 



1866. Ceratitet Racana Ditncr, Hito&U.Tiii Fowl. Pakmnt. I ndwi, «T. X V, Vo'.. II, PI. i. The Ccpha- 

lopod, .f lU Mu.ob.-lk.lk, V . 10, PI. II, fig. 5, var. PI. II, fig. S. 
1SWS. Cfraiitf m<v. ij>. ind. off". C. Aorana Di«ncr, ili'wl. p. 11, PI. II, fin. 4. 
1886. Ceratitt* tp. ind. ex. aff. C. Barana Dienrr, ibid. p. 12, PI. II, fig. 6. 

The examination of rich materials of this species has convinced mo of the 
wide range of the variability in its sculpture. I therefore prefer to inolude the 
fragments which wero formerly considered as C. tp. ind. ex. aff. C. Havana in tho 
present species. 

The full-grown example from the Shalshal cliff, illustrated in fig. 5, PI. II, 
may be regarded as the type. "With this form most of tho specimens in the 
Himalayan collection agree. The large number of distinctly falciform ribs, origin- 
ating in pairs at the umbilical margin, and the insignificant role that tubercles 
play in the ornamentation, make a distinction from the nearly-allied 11. Foili an 
easy matter. Tho distinction becomes, however, more difficult in those varieties in 
which bifurcations of ribs are noticed in tho lower portions of the lateral parts 
and are combined with a slight swelling of the ribs (PI. II, fig. 4) or even with true 
lateral tuborcles (PI. II, fig. 6). 

All those types are connected with each othor by intermediate shapes and 
may bo considered as transitional forms between H. Havana and M. Foiti Oppcl. 

In full-grown individuals of the typical form the sculpture is also subject to 
some variation. A specimen measuring 83 mm. in "iameter, from the ridgo 
between the Dharma and Lissnr valleys (coll La Touehc), is lying before me, in wtieh 
the ribs are considerably broader in the vicinity of the aperture than in my type- 
specimen from the Shalshal cliff, and are covered with numerous, distinctly marked 
stria of growth. The same character has been noticed in an adult example from 
Kdga, with a diameter of 105 ram. In both specimens umbilical tubercles are 
entirely absent in the body-chaml>er. 

Young individuals of Holtanditet Havana differ considerably from equal sized 
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specimens of B. Foiti by their coarse sculpture, which consists of closely-set, 
equidistant and distinctly falciform ribs. The fig. 7 on PI. IV of this memoir 
represents the inner nuoleus of a large example from Muth, belonging to the 
typical form of E. Havana. The sculpture near the beginning of the last volution, 
corresponding to a diameter of 22 mm., is of special interest, because it affects 
equally the lateral and siphonal parts. The lateral ribs meet from both sides in the 
middle of the regularly rounded siphonal area. The Bamo character has been 
noticed in the inner volutions of TJ. Vyata. 

Locality : number of tpeciment examined. — Muth (8piti) 4, coll. Ilayden ; Kdga 
(Spiti) 6, coll. Hayden; ridge between Dharma and Lissar valleys, Kumaon, coll. 
La Touche. 

3. Hollandites Airavata Diencr. PI. V1T, fig. 5. 

1896. Ceratitt, AirattU Di«i«r. HimiUrwi Fo«., P»lir»nU Indiea. »r. XV, Vol. II, Pt. S. The &rph»- 
Upoa» of th. Muwhtlloll. p. 12, PI. IV, fig. 3. 

This species diffors from Hollanditet Havana, to which it is very nearly allied, 
by subordinate details in its involution and scul|jture. Its umbilicus is narrower 
and in itB ornamentation umbilical tubercles are more prominent tban the lateral 
ribs, at least in adult stages of growth. The development of distinct umbilical 
tubercles is, however, noticed in the inner nuolci already. A comparison of the 
illustrated young specimen of H. Airavata with the inner volutions of H. Havana 
(PI. IV, fig. 7) shows this difference between the two species very clearly. 

In old ago the lateral ornamentation growB more delicate, the umbilical tuber- 
cles only persisting throughout tho entire length of the body-chamber. A large 
specimen from the ridge between the Dharma and Lissar valleys, Kumaon, with a 
diameter of 82 mm., shows very numerous and delicate, falciform striro of growth 
only, elevated occasionally into low and narrow folds, but a small number of stout 
tubercles along the umbilical edge. The umbilicus of this full-grown specimen, 
the largest known to mc, is 13 mm. in width, whereas in the type-specimen of 
M. Savana of the same size the diameter of tbe umbilicus is 23 mm. 

Locality .- number of specimens examined. — North-north-west of Muth, Spiti, 
1, colL Ilayden ; south-east of Po, Spiti, 1, colL Hayden ; ridge between Dharma 
and Lissar valleys, Kumaon, 1, coll. La Touche. 

4. Hollandses Visvakarma Diener. 

1896. CtnUito VUvakarma Ditner, HimiUy.n Fo«. Pilaont. Ind., »r. XV, Vo). I, Pt. i Tho C«pl'«- 
lopud. of tbe Mok-belkolk. p. 16, PI. IV. H K . 2. 

An excellently preserved example of this species has been collected in tbe 
Muschclkalk of Kaga, Spiti, by Hayden. It agrees exactly with my type-specimen 
from the Shalshal olilT in its dimensions, involution and sculpture. 

Its last volution is high-mouthed and strongly compressed at its beginning, but 
becomes considerably thickened near its aperture, where the proportion of height 
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to thickness is 42 to 32 mm. The aperture probably coincides with the peristome, 
the length of the body-chamber measuring exactly one-half volution. 

The sculpture is very characteristic, consisting of simple radial ribs only, 
which are strongly developed only in the anterior portion of tho last volution. 
Thus Holl. Vitxtakarma represents one of tho simplest typos of circumplicate orna- 
mentation. As in my type-specimen from the Shalshal cliff the greatest height 
of the ribs coincides with tho middle portion of the lateral parts. Only the last 
two ribs preceding the aperture show prominent elevations in the marginal region. 

Suture*. — The sutures of H. Vitvakarma differ from the type of sutures 
exhibited in H. Voiti Oppel and its allies by the presence of well-developed auxiliary 
saddles. 

5. HoLLANDlTES ROXBUROHII UOV. sp. PI. IX, fig. 1. 

I was not sure for some time, whether a small number of Ceratites from the 
Muschelkalk of Jolinka, Byans (ooll. F. U. Smith), should be considered as a proper 
species or only as an elliptical variety of 27. Vuwakorma. I have decided in favour 
of the first alternative, because the species from Jolinka is subject to considerable 
variations in its inflation and involution. If 1 had united it with II. Visvakarma, 
I should have been obliged to introduce a range of circumscription in the latter 
species, which could not have been applied to the typical form from the Muschel- 
kalk of Spiti. This view is supported by the presence of essential differences in tho 
arrangement of the auxiliary series of the sutural line. 

All my specimens are of strongly elliptical outlines, but it is impossible to 
decide whether this elliptical shape is accidental or characteristic of the species, 
the majority of the ammonites from this locality being distinguished by an obliquely 
elliptical shape. In their involution they are subject to great variability. The 
illustrated typo-specimen agrees with Holl. Viavakarma in the presence of very 
slowly-increasing whorls overlapping each other to one-third part of their height 
only and leaving a wide umbilicus open. But there are other examples, more 
involute and provided with a narrower umbilicus. The whorls are strongly com- 
pressed and high, but become considerably inflated in tho vicinity of the apertural 
margin. 

The sculpture agrees exactly with that of H. Vitvakarma. The inner volutions 
arc covered with straight, radial, delicate ribs. It is only in the anterior portion of 
the last volution, that the ribs become stout and elevated, especially in the middle of 
the sides. 

Dimennont. 

Di.mrt.roftb.ih.il 110 mm. 

„ tf ff ainMUcuft »*•■*•••• SO H 
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ThickMM -.,,.» 19 . > 

CcrmpooUing dianntrr of the .bell 611 „ 
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Sutura. — The sutures are but partly known to me. They differ in their 
arrangement from those of 25T. f'iscakarma by the presence of a broad umbilical 
lobe, which is irregularly serrated but does not exhibit distinct auxiliary elements, 
whereas two auxiliary saddles are distinctly developed in H. risvakarma. 

Locality : number of specimens examined.— Jolinka, Byans, 5, coll. Smith. 

Remarks. — IndilTcrontly-prcservcd examples of this spocios exhibit a remark- 
able similarity with Plychites rugiferi deformed by pressure. They can, however, 
be easily distinguished by the different character of their sutural lines. 

6. Hollandites Dt/ngara, Diener. 

18?B. Crralilrt Dnntfurn Dieacr, Himilnyao Vatt. Palusont. InJic*. Mr. XV, Vol. II, P* 2. The Oph»- 
loped ■ of ">« MmK-l,elk»U, p. 16. PI. II, fie. 2. 

Of this species numerous and fairly well-preserved specimens have been found 
in A. v. KrafTt's and Hayden's collections. In general, they are very similar to the 
widcly-umbilicated variety of H. Voiti, but enn always be distinguished by their 
sharpened ribs, which arc strongly elevated in the middle portion of the lateral jrarts. 
These elevations do not assume the shape of true tubercles but are strongly elong- 
ated in a radial direction. Marginal tubercles are but exceptionally developed and 
only in the hotly-chamber of full-grown specimens. 

Tho involution is subject to considerable variation. In some examplos even 
a sort of egression of the umbilicus is noticed, the umbilical suture leaving the 
normal spiral of involution. 

The whorls overlap one another to one-third of their height only or a little 
more, but always less thin one-half their height, whereas in the typical form of 
H. Voiti the rate of involution is evon more than one-half the height of tho 
lateral parts. 

Locality : number of specimens examined. — Shalshal cliff 1, coll. Krafft ; Kaga 
(Spiti) 1, coll. KrafTt, 2, coll. ITayden; Muth (Spiti) 1, coll. Hayden ; ridge between 
Dharma and Lissar valleys, Kumaon, 1, coll. La Toucho. 

7. Hollanditks Hidimba Diener. 

1895. Crratitri Hidimba Dinner, HiroiUvnn Pom. P»1rooot. Iodic*, Mr. XV, Vol. II. PI. 8. Tho C«>li»- 
lo P od» of th* MBMholhklk. p. 13, VI. Ill, 6g. 1. 

Of this species one single, imperfect specimen only from Muth, Spiti, has been 
found in the Himalayan collection. Its outor volution shows the peculiar sculpture 
illustrated in the type-specimen from tho Tsang took la, llundes. 

8. Hollandites Moouei nov. sp. PI. VIII, lig. 1. 

At first glance the present species seems to resemble very closely Holland- 
itet Hidimba. Both species agree exactly in their general shape, transverse 
section and involution, and even in the ornamentation of the outer whorl, although 
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the radial ribs are less sharp and lower in II. Moorei and do not show tho strongly 
forward-hent curve in the marginal region, which is noticed in B. Hidimba. But 
this feature is of very small importance compared with tho difference of sculpture 
in tho inner volutions. 

H. Hidimba is a species in which the ornamentation is but faintly marked in 
young stages of growth, whereas the full strength of radial sculpture is attained in 
old ace only. In H. Moorei just the opposite tendency of development is noticed. 
The outer volutions are less strongly sculptured than the inner ones, which are 
covered with radiating ribs of irregular strength, some of them bulky and very stout, 
surpassing in size considerably thoso in the last volution. This character makes the 
distinction of the two species an easy matter, if one has to do with complete 
specimens, but the determination of fragmentary outer whorls is rather unsafe. 

My type-specimen i9 almost entirely chambered. 



Sutures. — Holhtnditcs Moorei is another species of the section of Indian 
Ceratites circumplicati, in which the difference of principal and auxiliary dements 
of the sutural line is not as clearly marked as in H. T'oiti Oppcl and its allies. 

The first auxiliary lobe is followed by a well-developed auxiliary saddle with 
serrated margins. Otherwise the sutural line is very similar to that of II. Hidimba. 
All the saddles are serrated up to their topmost extremities. Tin* siphonal lobe is 
very short. The second lateral lobe exhibits a tripartite termination. 

Locality : number of specimens examined. — Muth (Spiti) 1, coll. llaydcn, and a 
small number of fragments of outer volutions from the same locality and from tho 
Bambanag cliff, Kumaon (coll. A. v. Krnfft). 

9. IlOLLAXniTKS Vyasa Diener. PI. VII, figs. 1, 2. 

1886. Ceratitf T>*«j I>Kncr. IliiniLvan F<i».. Pulrcont. Indies, Vol. II, Pt. 2. The Cejibilopwia of 
Vm M.uclH'tUlk. p. l», PI. VI, fig. 2 l».>™ fig. 1). 

As has been explained in the description of Ceratites Dcvasena, the name 
Hollaiidites T'yasa must be restricted to the second of the two species which have 
been united by myself in 1895 under this denomination. Tho inner volutions of 
this species have been made accessible for examination in tho two specimens 
illustrated in the present memoir. A comparison with the illustration of C. 
Detasena clearly shows the remarkable' difference of their inner nuclei and proves 
the correctness of attributing C. Dcvasena to the section of Ceratites nodosi 
and C. Fyasa to the sub-genus Hollaiidites. 

In H. Fyasa the inner volutions increase more rapidly than in C. Dcvasena 
and are entirely devoid of tubercles. Their sculpture consists of numerous radiat- 
ing, straight or slightly falciform ribs of very unequal strength. 



Dimensions. 
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Most of the ribs are simple, but occasionally two ribs bifurcate near the 
umbilical margin. The ribs arc broad and with rounded tops, not acute. In 
the inner nucleus illustrated in fig. 2, the ornamentation is not interrupted along the 
siphonnl area up to a diameter of the shell of 40 mm., but the ribs pass over the 
broadly-rounded ventral area in a nearly straight line and without diminishing in 
size. In this stage of development the ribs aro narrow and separated by regular 
intervals. In later stages of growth they become flattened, broader, and no longer 
cross the si phonal area, which gradually becomes compressed and sharply-rounded. 

The sculpture of the outer volution agrees exactly with that in C. Devasena. 

Dimensions. 

A fell-grown Inner nuclei, 

specimen (fig. S). Fig. 1. Fig. ft 

I)i»met*r of the .Ml 187 mm. 88 mm. 61 mm. 

ii „ ii nmbilicue .... <M „ S3 „ 9 „ 

Height of the lot rotation ... 66 „ iO „ 53 „ 

ThicknoM „ „ „ ... 46 „ 2-1 „ IS „ 

Sutures.— Nearly identical with thoso of C. Devasena or B. Voiti. 9addles 
with strongly-serrated margins. No distinct auxiliary clement* in the broad 
umbilical lobe. 

Locality : number of specimen* examined. — Kaga (Spiti) 3, coll. Hayden ; Muth 
2, coll IJayden, 1, coll. Krafft ; Bambanag cliff, near Martoli encamping ground, 1, 
coll. Krafft ; Jolinka, Hyans, 1, coll. Smith ; lower Muschelkalk, Gyundi It., 1, 
coll. Krafft. 

Remarks.— The absolute coincidence in the shape of outer volutions with 
Cera tiles Detasena makes n determination of fragments, in which no part of the 
inner nucleus lias beon preserved, practically impossible. I am consequently unable 
to decide whether the interpretation of the fragment described as Ceratites tp. ind. 
ex aff. Vyata in my memoir on the Cephalopoda of the Himalayan Muschelkalk 
(PI. IV, fig. 6) was correct. Similar fragments have been notiood in A. v. 
Krafft's and liny den's Himalayan collections in considerable number. They differ 
from the typical form of H, Vyasa by the broader intervals between the single ribs 
and by the strong development of marginal prominences. 

8uch specimens do recall Ceratites erolutus Philippi (Die Cerntitcn des oberen 
dcutschen Muscbelkalkes, 1. c. Taf. XLII, fig. 1) and even the typical C. nodosus 
(ibid. Taf. XLVII, fig. 1, 3) from the German Muschelkalk, but it only needs a 
glance at their sutures to see that they belong to very different groups and that 
their externnl resemblance is only a remarkable case of convergence. 

11. Hollandses Cecilii nor. sp. PI. Ill, fig. C, PI. VII, fig. 6. 

The present species is very nearly allied to Ceratites {Eollandites) not. sp. ind. 
Dioner (Himalayan Fobs., Pakeont. Ind., ser. XV, Vol. II, pt. 2 : the Cephalopoda 
of the Muschelkalk, p. 13, PI. IV, fig. 4) from the Shalshal cliff. It agrees with 
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this form an<l with II. Moorei in the tendency of its ornamontation to die out in 
later stages of growth. The sculpture is most strongly developed in the inner volu- 
tions and gradually disappears towards the aperture— so much so that the anterior 
portion of the last whorl in my larger specimen is almost entirely smooth. Even 
this specimen is provided with a very short part only of its body-chamber. The 
smaller example is an inner nucleus, consisting of air-chambers only 

The inner volutions show an elliptical transverse section, are moderately 
inflated and increase rather slowly, leaving a comparatively wide umbilious open. 
The outer whorl is much more strongly compressed and provided with a highly- 
curved siphonal part. In this character my species agrees prettv well with the 
unnamed Himalayan form quoted above and also with Uollandite* Xalikanla Dion., 
which I have previously placed among either Jleekoceras or Troptychite*. 

The sculpture of the inner volutions is also very similar to that of H.Aalikanla 
Dienor (Himalayan Foss., Vol. II, pt. 2, 1. c. p 45, II. IX, figs. 5,7), but more 
strongly marked. It consists of a combination of simple and diehotouious, falci- 
form folds which are broad, bulky and elevated occasionally into irregularly 
disposed prominences. The ornamentation of threo examples, which I include in 
this species, does not agree in all its minor details, although the general pattern is 
the same. 

There is specific identity neither with Crraliles not. ip. iud. from the Musch- 
elkalk of the Shat-hal olifT nor with Uollamlitet Xalikanla. 

From the first species our form differs by the shape of its ribs, which are 
neither straight nor turned obliquely forwards. In 27. Xalikanla, the umbilicus is 
considerably narrower, the cross-section more lanceolate and the sculpture less 
strongly-marked, especially in the marginal region of the inner whorls. 
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,. ,. ,. umbilicm . . .* j j, ™" 

HrigS.t of tht )»«t { above the umbilical rotoro j., 

"o^ulhrn I „ .. pterin* whorl .'23 " 

ThidcntuorthilutToMion jy.j " 

Sutures.— Similar to thoso of 27. Xalikanla, with the exception of the auxiliary 
series. 

Siphonal and principal lateral lobes provided with deep indentations, which affect 
the marginal walls of the saddles up to the lower half of their height. Second lateral 
lobe short and faintly serrated. Saddles entire, principal lateral saddle higher than 
the second lateral and siphonal saddles, which are of oqual height. The second 
lateral saddle is followed by a distinctly-defined auxiliary lobe. From this lobe to 
the umbilical suture three large indentations are counted, gradually decreasing in 
size and corresponding to rudimentary auxiliary saddles. The first auxiliary saddle, 
which is so distinctly marked in II. Xalikanla, is absont in H. Cecilii. 

locality ; number of tpeeimens examined.— Bambanag cliff, Kumaon, 1 coll 
Krafft; Kiga (Spiti) 2. coll. Haydeu. 
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Sub-genus: PKgiPLSutiocrcLCs nov. suli-gen. 
The sub-genus Peripleurocycht* is distinguished by the persistence of sipbonal 
ribs in all stages of growth. A single species only, P. Smitkianw, from the 
Muscholkalk of the Himalayas, is known to me. 

Perifleuroctcltjs Smithianus, nov. sp. PI. IX, figs. 2, 3. 
The fragment illustratod in fig. 3, containing a large portion of the body-cham- 
ber, ought to be considered as prototype "f this spocies. It has strongly- compressed 
whorls, overlapping each other a little less than one-hnlf their height, and with a 
oordiform transverse section. The largest transverse diameter corresponds to the 
umbilical margin. From this point the lateral parts converge very gradually 
towards the siplmnal area, forming flat planes, which pass into the narrowly-rounded 
siphonal part in a moderately bent curve. The umbilical margin is more dis- 
tinctly defined, forming an obtusely-rounded edge, which is separated from the 
umbilical suture by a perpendicular wall. The umbilicus is very large and appears 
rather shallow. 

The sculpture is very characteristic. It consists of simple, radiating ribs, 
which are straight in the inner volutions, but ore turned forward in the marginal 
region of the outer whorl. Tubercles arc entirely absent The ribs are less strongly 
developed in the umbilical than in the siphonal region of the shell and reach their 
greatest elevation in crossing the siphonal area. They are rounded above, not 
acute, and b1o|h' regularly towards the intercostal valleys. 

In n second fragment, consisting of a portion of the body-chamber only, the ribs 
aro but very faintly developed in the umbilical region of the shell, hut very strongly 
marked along the crest of the siphonal area. This fragment recalls Crltiie* (?) 
intermedins v. Hauer (Beitnege zur Kenntniss der Cephalopoden aus der Trias von 
Bosnien, Denkschr. Kais. Akad. der Wissensch., L1X, 1891, p. 275, laf. VII, fig. 3) 
from the Muscholkalk of Han Mulog, in its ornamentation but not in its involution. 

The chambered specimen, figured on PI. IX, fig. 2, is distinguished from tho 
typical form by a more equal height of its ribs throughout their entire length. Their 
greatest development is attained in the middle and upper portions of the flanks, not 
in the siphonal region. The inner volutions are less densely ribbed than in the 
type-specimen, illustrated in fig. 3. Nevertheless, I do not think that these varia- 
tions in sculpture would justify a specific separation. 

Dimetuhiu.— These cannot be measured, on account of the fragmentary state 
in which the specimens occur. 

Sutures.— Only imperfectly known in the specimen illustrated in fig. 2. in 
which they have suffered considerably by weathering. Lobes with deep indentations, 
saddles slender and with entire margins. 

Siphonal lobe short and provided with a high median prominence. Inner walls 
of the second lateral saddle coinciding with the umbilical margin. Only one 
auxiliary lobe outside the umbilical suture. 
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Locality: number of ipecimens examined.— .Tolinka (Byans) 4, coll. Smith. 

r 

Sub-genus : Floxiasitks Hyatt. 
Flobianitks cf. Kansa Diener. PI. V, fig. 5. 

1R95. DsnubitH K**ta I>i<m«r. IlimAl. Pom. F.Wont. In<iie», .»r. XV, Vol. II. P,. 2. The Cephalopoda 
of the llin-Wk.lk, p. 103, PI. XXIX, fig. 1. 

The illustrated specimen from the lower Musohelkalk of Gyundi H., Spiti (coll- 
Krafft), badly preserved as it is, shows a remarkable similarity to Florianltet 
Kansa Dicner from the lower Musohelkalk of the Triassic limestone crag of 
Chitichun No. 1. It agrees with my type-specimen from Chitichun in its general 
shape, distinguished by >lowly-inoraising, tube-shaped whorls, which scarcely overlap 
each other aud arc boi-derod by convex sides, with neither marginal nor umbilical 
edges. 

The |M»ttem of sculpture is also the same in both specimens. It consists nf 
simple, radial ribs, confined to the lateral parts and dying out both in the umbi- 
lical and marginal regions. Nineteen ribs are counted to one-half volution. The 
number of ribs which occur in the last entirely-chambered volution of my type- 
specimou from Chitichun is 39. 

In the present specimen a small portion of the body-chamber has been preserved. 
It differs from the chambered volutions by its more distant and strongly- inflated 
ribs, winch slope obliquely towards the wide intercostal depressions. All the ribs 
are broadly-rounded along their tops. 

Dimensions (of the inner volutions). 

Dtuntler of th^ nbpll .......... &S mm. 

„ „ „ nmbilieim . . . ■ . . . • 25 H 

Hciifbt nf the but rotation ....... 196 ., 

Thiukuoa .» „ ■ ..... 1*5 ., 

Sutures. — Not known in detail. Two lateral lobes and saddles. 

Remarks.— It is only the imperfect state of preservation which induce* I me to 
abstain from a direct identification of the present specimen with Florianites Kansa. 

There arc two examples, still more fragmentarily preserved, roferable to this 
species, both from the lower Muschelkalk of Lilang, Spiti (coll. Krafft). 

Sub-genus : Saltehiths nov. sub-gen. 

Ceratiles Oberhummeri is the prototype of this new sub-genus, whose leading 
features are obvious from the following description 

Saxtkrites Obkbmuumkki nov. sp. PI. V, fig. 1. 

This species, represented by one single specimen from Muth, Spiti (coll. Hayden), 
is of special interest, combining, as it does, some characters of the groups of Ceratites 
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circumplioati, and C. nodosi, and recalling strongly in its shape and sculpture some 
types of the group of C. subrobusti (sub-gen. Keyserlingites). 

The slowly -increasing whorls enclose a comparatively wide umbilicus. They are 
of nearly equal height and thickness in the adolescent stage of growth, but become 
strongly compressed in the outor volutions. The transverse section is of elliptical or 
rather lanceolate shape, the moderately curved lateral parts converging from the 
umbilical margin towards the siphonal area. The siphonal area is regularly arched, 
not roof-shaped or flattened in any stage of growth, and passes gradually into the 
flanks, without any distinct marginal demarcation. In the inner whorls a sort of 
bluntly rounded-off umbilical edge is developed, but in the last volution the umbi- 
lical margin is less distinctly de6ncd and the umbilical wall slopes in a steeply- 
inolincd piano towards the umbilical suture. 

In the inner volutions the sculpture consist* of stout and straight radial ribs. 
Some of these ribs are adorned with radially-elongated lateral tubercles. The invo- 
lution takes place outside this spiral row of tubercles or bumps, which are conse- 
quently exhibited within the umbilicus. 

At the beginning of the last volution the tubercles become very large, but take 
their position in tho vicinity of the umbilical manjin. As a ride, a bifurcation of 
ribs corresponds to these tubercles. The ribs are no longer straight, but slightly 
falciform, being turned forward in the vicinity of tho siphonal margin, where they 
terminate in distinct, but small tubercles. If we except the abnormal development 
of umbilical bumps, this type of ornamentation is similar to that noticed in 
numerous specie* of the Indian group of Ceratites circumplicati (Ilollatidites). 

In the anterior portion of the last volution the radially-elongated tubercles are 
gradually shifted from their umbilical into a lateral position, but continue to serve 
eventually as points of bifurcation of the ribs, which are broad and vaulted. This 
pattern of sculpture recalls the group of Ceratites nodosi. 

Notwithstanding this apparent affinity to Indian species of Ceratites eircum- 
plicati and C. nodosi there is a still more remarkable similarity with some types of 
Keyserlingites, especially with Keys. Schrenki v. Mojsisovics (Arktische Triasfau- 
nen, Mem. Acad. Imper. des sciences do St. PStorsbourg, VII ser., T. XXXIII, 
No. 6, p. 42, PI. IV, fig. 1) and Keys. I ega Oebcrg (Om Trias foorsteningar fran 
Spetsbergen, Konigl. Svcnska Vetensk Akad. Handl. XIV, No. 14, p. 14, 
Tar. IV, fig 2.) 

In outlines, involution and in the shape of the transverse section there is a 
remarkable resemblance with Keyserlingites Schrenki, especially the lanceolate 
shape of the aperture, the rounded siphonal area, and the absence of any umbilical 
or marginal edge are very similar in both species, although those features are equally 
woll noticed in several species of the group of C. eircumplicati. Hut the character 
which chiefly recalls Keys. Schrenki, is the preponderance of abnormally developed 
umbilical tubercles. In K. Schrenki ribs play a rather insignificant part, but in 
A'. Vega ribs of the same pattern as in Salterites Oberhummeri are distinctly 
developed, although in a Bmaller number. 
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The gradual passage from umbilical into lateral tubercles in successive stages of 
growth has been described in another species of Keyaerlingitct, K. Bungei, by E. v. 
Mojsisovic9 (Mora. Acad. Imper. des sciences de St. Fctersbourg, VII ser., T, XXXVI, 
No. 5, p. 8, PI. I. fig. 14). It is, indeed, very probable that the present species 
ought to be placed among the C. sttbrobiigti rather than among the C circumplicati. 
It certainly shows the intimate relationship between all those groups which cannot 
bo separated as sharply as had been suggested by Philippi. 

The only specimen of Saltcritea Obcrhummeri available for examination con- 
sists of air-chambers only. This is the principal reason inducing me to consider it 
provisionally as an isolated form, because its systematic position cannot be ascer- 
tained definitely without the knowledge of its body-chamber. 

From llaydeiiile*, our species is easily distinguished by its general shape and 
by the presence of tubercles in the inner volutions. 

DitiMimon*. 

Dmturter of tti« ulull ......... 87 mm. 

„ „ ttmbftciit 2i! ,, 

Height of t!u> iut r»l.ow tli* umbilici iaisre 37 .. 

»"|, tioii ( „ preceding wiiorl 82 „ 

Thickrcw of tlir liut ™!nUi>n . 88 „ 

Sutarei. — Not unlike those of Kci/serl. Schreuki. 

In the vicinity of the aperture tin second lateral lobe coincides with the umbi- 
lical bumps. Principal lat ral lobe with deej> indentations, three of them occupy- 
ing tlie base of the lobe, and an equal number affecting the marginal walls on each 
side. Indentations of the second lateral lobe restricted to the base. 

Saddles entire, not serrated. The second lateral saddle is followed by a long 
umhilic il lobe with numerous dentienlations, as in the group of Eollandites Void. 
There is no proper auxiliary saddlo developed. 

Sub-genus: Baydesitks nov. sub-gen. 

This new sub-genus is proposed for the accommodation of the following species 
which occupies an isolated position among Ceratites on account of its peculiar shape 
and sculpture. 

Its leading features are obvious from the specific description. I can, therofore, 
abstain from giving a complete diagnosis. In this sub-genus are included widely 
umbilicated Ceratitcs with outlines strongly recalling tho Cretaceous genus 
Acanthoceran and with the ornamentation of Hollandite» in the inner whorls, of 
KcytcrltiHjitet in the chambered portion of the last volution, and of Ceralitet 
trttneus Oppol in the body-chamber. 

Hatdknites Hatschekii nov. sp. PI. VI, fig. 1. 

This is one of the most remarkable species of Ccratite$, on aocount of the great 
variation which its ornamentation undergoes in different stages of growth. 
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In young and adolescent stages it is a typical representative of the group of 
Ceratitei circtmplicati. In a more advanced stage of development it exhibits the 
sculpture of C. tubrobutti, and in old age its ornamentation agrees with that noticed 
in the body-chambers of full-grown individuals of Ceratitet truneut or 0. Devatena 
among the nodoti or of Mollaadite* Vyata among the circumplicati. 

Thus it unites features which otherwise are found in different groups of 
Ceratites. Ite systematic position must consequently remain uncertain. My personal 
opinion is that it should be considered as prototype of a special new group of 
Ceratitet. 

In the Himalayan collection this species is represented by a beautifully preserved 
example of very large size, from Kaga, Spiti (coll. Hayden), and by a fragment of a 
second specimen from the same locality, corresponding to such part of the complete 
example as is distinguished by the sculpture of Keyteriingites. 

The complete specimen is one of the largest types of Ceratitet hitherto known. 
Exactly one-half of the last volution belongs to the body-chamber, the aperture of 
whiohhaa boon broken off along a plane of oleavage and does not show any traces 
of the vicinity of the peristome. 

The whorls increase slowly and overlap one another to about one-half their 
height only, thus leaving a wide umbilicus open. The transverse section is 
approximately square and of equal height and width, with a regularly-roundod 
siphonal area. There are no other ammonites to which this species is so similar 
in its general shape and involution as to some Indian types of the Cretaceous genus 
Aeanthocerag such as A. Netcboldi Kossmat. 

Both the siphonal and umbilical margins are distinctly marked, though not 
acute. The umbilicus is surrounded by a high and perpendicular wall. 

The ornamentation of the inner volutions is very simple. It consists of very 
numerous radial ribs only, which are rounded on their tops and separated by inter- 
costal valleys of equal width. Neither umbilical nor lateral tubercles aro deve- 
loped. 

At the beginning of the last volution a very remarkable change in tho sculpture 
is noticed. Lateral spines or tubercles of very large size make their appearance 
in the lower third of the flanks and serve as points of bifurcation of the radiating 
ribs. The spines are radially elongated. At the same time the ribs are elevated 
into small marginal tubercles, from which they continue, although in considerably 
reduced strength, across the siphonal area. This is exactly tho pattern of sculpture 
as described and illustrated in Keyterlingitet Bungei by E. v. Mojsisovics 
(Ueber cinige Arktische Triasammoniten des noerdlichen Sibcrien, M£m. Acad. 
ImpSr. des sciences de St. P6torsbourg, VII sor, T. XXXVI, No. 5, p. 8, Taf. I, 
fig. 14). This sculpture continues as far as tho beginning of the body-chamber. 

Anteriorly to the last air-chamber the bifurcation of ribs in the lateral 
spines cea9es, the ribs become simple, the lateral spines gradually die out or 
beoome mere swellings of tho ribs, the marginal tubercles considerably inorease 
in size and the ribs no longer cross the siphonal area, which gradually becomes 

a 
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entirely smooth. Thus the same type of ornamentation is reached in the body- 
chamber of the present species that we find in several species of Ceratitea a. a. 
and of Hollanditea {C. trunctta, C. Devasena, H. Vyata). 

Dimension*. 

Dmrnotor of tho »bell 192 mm. 

umbiliem . U „ 

Hoight nf the ( kbore the ombilwol tutor* M5 „ 

Uat volution \ „ „ preceding whorl 79 „ 

Thlekoenof the lut volution 86 „ 

Sutures.— The siphonal lobe is considerably shorter than the principal lateral 
lobe and is provided with a very high and sleoder median prominence. There 
arc two deep indentations at the base of each wing, and three at the base of 
the principal lateral lobe. The basal points are elongated and strongly developed. 

All the saddles aro entire, tho incisions being restricted to the lower portions 
of their marginal walls. They are of nearly equal height, the level of th« lobes 
gradually ascending towards the umbilical suture. Between the second lateral 
saddle and the umbilical suture there is an auxiliary lobe, consisting of two deep 
and pointed incisions and of two rudimentary saddles. 

This development of the auxiliary series recalls Hollanditea rather than 
Keyaerlingitea. 



8ub-genus : Ksy8bsukoitss Hyatt. 

(Group of Ceratites bubrobustt.) 
i 

1. Keysbklingites Dikneri v. Mojsisovies. PL XI, figs. 1, 2. 

m:. Ceratitt, nArobtt%4 I 'i»ii«r. Hlm4l»j»n Vcm., PoWot. Indioo, w. XV, Vol. II, I't. 1. Tho Cophc 

lcp,*1a of the 1o-«t Tri»n. p. Sn. PI. XV I, », h, PI. XIX, 6*. S. 
1902. Ctrotitrt Licntri K. v. Moj.lwTi... Cnpholopod™ dor ILIl.titVr K»lke, Al.hmndl. Oool. Reich- 

..nut., VM, Sopplemontbd., p. S38. 

In 1807 a large specimen of Keyaerlingitea from the Shalshal cliff was 
identified by myself with the characteristic Siberian species Ceratitea aubrobuatua 
Mojs. 

E. v. Mojsisovies, although having himself confirmed their identification in 
1697, took a different view of the systematic position of the Indian spcoies 
in 1902. He then considered it as a more specialised offspring of the geolo- 
gically older Ceratitea aubrobuatua. "In Ceratitea Dienere" he says (L c 
p. 328) " the spines, which in C. aubrobuatua arc situated near the umbilical 
margin, have been shifted towards tho flanks and must therefore be designated 
as lateral spines. As in C. Bttngei, ribs run from those spines downward to 
the umbilical suture in a straight direction. The sculpture of those two Ceratitcs 
consequently shows the pattern of ornamentation which is found in the type 
of C. binodoaua. " 
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Had no other characters of distinction been found in the Indian type than 
those enumerated by £. v. Mojgisovics, I should not have accepted the specific 
separation of the Indian and Siberian forms as proposed by that learned author. 
The difference in the position of tbe spines is, I am afraid, purely imaginary. In 
the large Olenek specimen with body-chamber, illustrated by E. v. Mojsisovics in 
" Arktische Triasfaunen " (Mem. Acad. Imper. des sciences de 8t. Peiersbourg, 
sdr. VII, T. XXXIII, No. 0) on PI V, the position of the spines is exactly the same 
as in my type-specimen from the Shalshal cliff. Short ribs run from those 
spines down to the umbilical suture. As no umbilical margin whatever is developed 
in the periphery of the tube-shaped whorls, it is simply a matter of convenience 
whether these spines be regarded as umbilical or lateral. I can only repeat— 
and my opinion has been confirmed by an examination of A. v. Krafft's recent 
material — that in the outer volutions of adult examples of Siberian and Indian 
Oeratilet subrobuiti no specific difference can be noticed. Although I hope to 
justify my view that Keyterlingites Dieneri is indeed a proper species, I am obliged 
to confess, that the features of distinction could not be observed in my type-specimens 
from the Shalshal cliff, but are of such a nature that they can only be observed 
in inner nuclei. 

In my type-specimen the inner volutions were not accessible to examination. 
As I have stated in my description (1. c. p. 20) I havt- not been ahle to chisel them 
outof the extremely tough matrix. In A. v. Krafft's Himalayan collections from the 
lower Muschelkalk of the Shalshal cliff and of Lilang, two specimens were discovered 
agreeing exactly with the type-specimen in shape, involution and size, although both 
of them consist of air-chambers only, whereas in the former the body-chamber is 
almost entirely preserved. These two specimens have been partly sacrificed for 
chiselling out their inner volutions. 

In the example from Lilang with an original diameter of 150 mm. three- 
quarters of the last volution have been scaled off. The remaining whorls have 
been illustrated in fig. 1 of PI. XI. In the second specimen with a diameter of 
183 mm. I have suocoeded in taking out the penultimate whorl, without destroy- 
ing the hist volution. This bitter has not been figured, because it agrees exactly 
with the chambered portions of the type-specimen illustrated in my above-quoted 
memoir and thus its illustration would not have added anything to our knowledge 
of the species. From the penultimate whorl the inner nucleus, consisting of the 
preceding volutions, has been chiselled out and illustrated together with a portion 
of the penultimate whorl in fig. 2 of PI. XI. Thus the development of the shell 
through all stages of growth from a diameter of 22 mm.— corresponding to a 
height of the aperture of 7*5 mm. — has been made visible. 

Now we shall follow the variations which the shell undergoes during these 
different stages of development. 

In tho specimen from Lilang the shape and sculpture of the penultimate 
whorl near the aperture do not differ remarkably from those in the chambered 
portion of the hist volution. Tho whorls arc still tube-shaped, with regularly 
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rounded sides, although a ' flattening of the siphonal part is already noticed. The 
spines arc situated at the point which corresponds exactly to the greatest transverse 
diameter of the cross-section. As in the last volution, the spines are encircled hy 
the principal lateral saddle. The ribs bifurcate at the spines and cross the 
siphonal area without any interruption. The number of siphonal ribs originating 
from a single spine is often more than two. The continuity of sculpture in the 
siphonal area is also olearly marked in smaller specimens of the Siberian K ey Ber- 
lin git e$ aubrobuttiu Mojs. (1. c. Taf. VI, fig. 1) and in K. Middendorffi Keys. 

The change of shape and sculpture that Keyaerlingitta Dieneri undergoes in the 
penultimate volution is muoh more conspicuous in the specimen illustrated in 
fig. 2. In the penultimate whorl of this example from the Shalshal cliff the regular 
tubular form of the last volution gradually disappears. A broadly-vaulted siphonal 
area begins to separate itself from the flanks, which are still strongly convex and 
rise from tho umbilical suture in an uninterrupted curve. The line of demarcation 
between the flanks and the siphonal area coincide* with tlie greatest transverse 
diameter. Along this line are arranged the stout, spirally-elon gated spines, from 
which bifurcating ribs originate, and pass across the siphonal area. Intercalated 
ribs also occur in the intervals between two spines, lhe flanks arc nearly 
smooth, provided with indistinct, broad plications only, which rise from the spines 
and gradually die out before reaching the umbilical suture. 

In the inner nuoleus, corresponding to the whorl preceding the penultimate volu- 
tion, the contrast between the flanks and the siphonal area is still more prominent. 
The siphonal area is nearly flat and separated from the moderately vaulted lateral 
parts by an obtuse edge. Tho cross-section is trapezoidal, with its greatest transverse 
diameter coinciding with the siphonal margin. In the sculpture the contrast 
between the smooth flanks and the richly ornamented siphonal area is strongly 
marked. The siphonal area is covered with numerous orescent -shaped ribs, crossing 
it with their convexity turned forward. The spines are very stout and situated 
exactly along the siphonal edge. If we make an exception for the richer 
ornamentation of the siphonal area, the inner nucleus of our species recalls very 
forcibly a species of the genus Tirolitea, with its square transverse section and 
its marginal row of spines, especially T. Haueri Mojs. or T. turgidtu Mojs. (Kittl, 
Cephalopoden der oberen Werfener Scbiohton von Muc. Abhandl. K. K. Geol. 
Beichsanst, XX, pp. 56, 59, Taf. IX, fig. 8-13, X, fig. 7, 8). 

The inner nuoleus of Keyaerlingilea Dieneri has not the external shape of 
Dinaritea apiniplicati but of Tirolitea tpinoti. With reference to the siphonal 
area the position of the spines is neither umbilical nor lateral, but marginal. 

Danubites nivalia Diener (Himalayan Foss. Palocont. Indica, ser. XV, 
Vol. II, Pt. 1, Cephalopoda of the lower Trias, p. 51, PI. XV, figs. 17-19) from the 
Hedenstroemia-beds of Muth, Spiti, with the peculiar tirolitic shape of its lateral 
sculpture in the body-chamber, shows also a remarkable similarity with our species, 
although the presence of strong ribs and the different transverse section make a 
distinction easy. 
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The similarity of the inner nuclei of K. Dieneri with Sibiritet Prahlada Diener 
(Cephalopoda of the Muschelkalk, p. 37, PI. VII, fig. 5) is still more remarkable, 
especially regarding the sculpture of the siphonal area. The resemblance is so great 
that I have, indeed, thought of the possibility that Sibiritet Prahlada might be the 
inner nucleus of K. Dieneri. A closer examination has, however, led me to discard 
this suggestion entirely. The character and position of the spines are not the same 
in both species. In the nuclei of K. Dieneri the position of the spines is exactly 
marginal and the spines are elongated spirally. In Sibiritet Prahlada the tubercles 
occupy a decidedly lateral position, are elongated radially, with half.moon-shaped 
tops, and are connected with short lateral ribs, which are entirely absent in 
K. Dieneri. 

I have not been able to follow the developmental stages of this example to a 
smaller diameter of the nucleus than 14 mm. The polygonal spire inside the umbi- 
licus, which is so charaotoristio in young individuals of 8ibcrian representatives of 
Keyterlingitet, is but faintly marked in the present specimen. 

From our examination it is evident, that the inner nuoleus of K. Dieneri 
differs entirely from Dinar itet tpiniplicati (Olenekitet), the presumed anoestors 
of the sub-genus in Siberia, and that its apparent affinity is even much more close 
with TWolitet, which, according to E. v. Mojsisovics, belongs to an absolutely 
different developmental series of Triavsio ammonites. This apparent affinity to 
Tirolitet does not, however, stand a severe test, if we examine the development of 
the volutions of K. Dieneri in later stages of growth. 

We have seen that in K. Dieneri the cross-section of the volution preceding 
the penultimate whorl is square-shaped and bordered by flanks and by a siphonal 
area, which are distinctly separated by an obtuse edge. Spines and greatest trans- 
verso diameter correspond to this siphonal margin or edge. Distinct ribs are con- 
fined to the siphonal area. In the anterior portion of the penultimate whorl the 
individualisation of lateral parts and siphonal area gradually disappears, the whorl 
becomes tube-shaped with a rounded cross-section, but the spines still correspond 
to the greatest transverse diameter. The difference in the shape of the cross-section 
is due to a gradual inflation of the siphonal area, whioh in the inner nucleus is 
nearly fiat but turns strongly convex at the boginning of the hut volution. In this 
siphooal area, which gradually increases in size so considerably that it occupies the 
burger half of the tube near the aperture of the penultimate whorl, an individuali- 
sation of two elements sets in in the last volution. An obtusely-rounded edge is 
developed along the spiral row of tubercles adorning the diobotomous ribs outside 
the primary row of large spines. In the last volution of full-grown specimens 
(Cephalopoda of the lower Trias, 1. c. PI. XVI) it is this edge whioh separates a 
flatly rounded siphonal area from moderately convex flauks on which the primary 
spines are disposed. 

From this examination it is obvious that the flanht in the latt volution do 
not correspond to the flankt of the inner nucleus but are gradually developed from 
the siphonal part. The flanks of the inner nuoleus are homotaxial with the umbilical 
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wall of the full-grown specimen, whereas both lateral parts aad siphonal area of 
the last volution are homotaxial with the siphonal area of the inner nucleus. 

It is consequently not correct to designate the primary spines of the inner 
volutions as marginal spines and to say that they have been shifted into a lateral 
or umbilical position in later stages of growth. The position of primary spinet has 
remained unaltered throughout all stage* of development. The morphological ele- 
ments of the tube have undergone a complete change. The flanks of the inner 
nucleus have been reduced to the umbilical wall of the last volution, and the 
lateral parts and siphonal area of the adult shell liave been developed from the broad 
and flat siphonal area of the inner whorls. Thus, the siphonal sculpture of the 
inner nucleus has been gradually turned into a lateral one. 

Together with shape and sculpture the involution changes considerably in the 
inner whorls. In the last volution the whorls overlap one another to about one-half 
their height. With the flattening of the siphonal area the rate of involution 
decreases. In the inner volutions the whorls only touch each other. This change 
of involution is entirely due to the gradual transformation the siphonal area under- 
goes in passing from the inner nuclei into the adolescent stage of growth. 

The spiral of involution remains unaltered throughout all stages of growth, 
corresponding exactly to the outer margin of the primary spines. 

Thus, there is no question about the impossibility of constructing a develop- 
mental connection of Keyserlingites Dieneri with Tirolites. On the other hand, an 
intimate relationship to the Ditiarites spiniplicati, the presumed ancestors of 
K. subrobustus Mojs., is excluded by the results of this examination. Inner nuclei 
of K. Middendorffl (E. v. Mojsisovics, Arktischc Triasfauncn 1. o. PI. II, fig. 13) 
differ remarkably from those of E. Dieneri. The tube-shaped character of the 
volutions remains unaltered in a nucleus with a diameter of 11mm. Of all the 
remarkable changes which tho siphonal part of K. Dieneri undergoes in different 
stages of growth, nothing is noticed in A'. Middendorffi. 

This experience, I think, should be sufficient to decide whether the Indian 
types of the sub-genus are phylogenetically allied to the Siheriau species, as has been 
suggested by E. v. Mojsisovics, or whether tho astonishing resemblance in their 
external shape, sculpture and sutures is only a case of convergence. But in which- 
ever way this question may be decided, nobody, I hope, will doubt the necessity of 
separating specifically the Indian and 8iberian forms. 

Dimensions.— The measurements of tho specimen illustrated in fig. 2 are as 
follows 

Lut whorl (entirely Fmiltinut* Inotr 



. 168 mm. . 60 mm. . 23 mm. 

43 „ . 20 ., 8 „ 

• • 7* .i • 81 .. 7'6 „ 

Thickd«M 86 „ 88 „ 16 „ 

Sutures.— Agreeing with those of the type-specimen of Keyserlingites Dieneri 
and of K. subrobustus, but no auxiliary saddle outside the umbilical suture. 
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Locality : number of epeciment examined.— lower Musohelkalk, Shalshal cliff, 
1, coll. Krafft ; Lilang (Spiti) 1, ooll. Krafft ; Muth 1, coll. Hayden, and a small 
number of fragments from the same localities and from tho Bambanag cliff, 
Kumaon, coll. Krafft. 

It baa boen ascertained by A. v. Krafft (General Report, Geol. Surv. India, 
1809-1900, p. 207, 1900-01, p. 26) that Kegterlingites Dieneri is a leading fossil of 
the lower Muschelkalk (horizon of Spiriferina Stracheyi) and docs not belong to 
tho lower Trias (Iledenstroemia beds, horizon of Flemingite* JRohilla), as had been 
suggested by myself in 1895. In the face of the convincing arguments brought 
forward by A. v. Krafft, I cannot deny tho possibility that the only specimen 
known to me from the Shalshal cliff had not been colleotod in titu, as I formerly 
believed. 

Remarks. — The fragmentarily preserved example from tho Shalshal cliff, 
described as Ceralites ap. ind. ex aff. Middendorfft in my memoir on the Cephalopoda 
of the Muscliclkalk (1. c. p. 28, PI. V, fig. 7), is certainly not the inner nucleus 
of Key»erlingile» Dieneri, but an independent species. Its transverse section differs 
considerably from inner nuclei of K. Dieneri of equal siie. Nor does the shape of 
spines agree exactly in the two species. 



2. Keysbrmngites pagoda nov. sp. PI. X, fig. 2. 

From the lower Muschelkalk north of Po (ooll. Krafft) a specimen is lying 
before me, which belongs to a speoies of Eeyserlingites very nearly allied to K. 
Dieneri, but distinguished from it by slight differences in the ornamentation of 
the body-chamber volution and by the enormous width of its peristome. 

The penultimate volution and the anterior portion of the last (body-chamber) 
whorl with the peristome have been preserved. The penultimate whorl agrees 
exactly with that of tho specimen of K. Dieneri illustrated on PI. XI, fig. 2. The 
last volution is very strongly inflated and trumpet-shaped. Its transverse section 
is hexagonal, the primary spines coinciding with the greatest width of the shell and 
the marginal spines with the obtusely rounded siphonal angles. The spines are not 
stout and bulky as in K. Dieneri, hut are rather acute and elongated elevations of 
the strong ribs. 

In my type-specimen the peristome lias been preserved almost entirely. It is 
not preceded by any constriction of the shell. The apertural margin follows in its 
lower portion the direction of the Literal sculpture, being most strongly protracted 
in the umbilical region, and crosses the siphonal area in a nearly straight line, 
which unites with the lateral lappets in a forward-bent curve. 

Thus, a deep sinus is formed in the siphonal area of the apertural margin 
contrasting remarkably with the shape of the peristome in Alpine and German 
CeratitidiB. It shows a distant resemblance with the peristome of some Nautilida 
such as the Triassic Fleuronautilui Rollieri v. Arthaber (Cephalopoden der Reiflinger 
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Kalke, Beitrage tur Geol. u. Palaeont. Oeeterreich-Ungarns, etc., Bd. X, 1859, 
Taf. I, fig. 5), whioh has also its border strongly protracted in the umbilical region 
and is provided with a lateral and siphonal sinus. Bnt the lateral sinus is very 
large, the siphonal one comparatively small in Pteuronautilui Rollieri, whereas in 
Keyterlingitei pagoda the lateral sinus between the umbilical and lateral lappota 
of tho apertural margin is very shallow, but the siphonal sinus is extraordinarily 
broad and deep. 

Dimentiont. 

UUmeUi of the afatU o«. 100 am. 

n«i^ht "of'tbt kit TolattoD* 47 1 

ThklroMt ,. • • W » 

Suturet.— Not known in detaiL 



3. Ketsbblinoitbs sp. ind. ex. afT. Buhgbi Mojs. PI. XI, fig. 3. 

A fragmentary body-chamber volution of Keyterlingitei from the lower Musoh- 
elkalk of Lilang (ooll. Krafft) is mentioned here on account of its remarkable 
similarity with Keyserlingitei Bungei v. Mojsisovics (Ueber cini S e Arktischo 
Triasammoniten des noerdlichen Sibirien, Me'm. Acad, des sciences de St. P6ters- 
bourg, XXXVI, No. 5, p. 8, Taf. I, fig. 14) from the mouth of tiie Olenek. 

The volution is thickor than high, square in section wiili flattened lateral parts, 
which are separated by rounded margins from a high and steeply-curved umbilical 
wall, and from a broadly-vaulted siphonal area. The stout primary spines arc not 
situated along the umbilical margin, but— exactly as in Keyterlingitei Bungei — 
below tho middle of the flanks. They are radially elongated and connected with 
low ribs, which run towards the umbilical and siphonal margins. The ribs are 
neither equidistant nor of equal strength. They become obsolete before reaching the 
umbilical suture, but are elevated into distinct tubercles along tho siphonal margin. 
Some of the ribs bifurcate in the primary spines, the rest romain undivided. The 
siphonal area is crossed by ribs, connecting the marginal tubcrolcs, but this siphonal 
ornamentation is much more delicate than the lateral sculpture. 

The irregularity of sculpture in this fragment is easily explained, if we take 
into consideration that we have probably to deal with the anterior part of the body- 
chamber, preceding tho peristome, where the normal sculpture is always subject to 
slight variations in full-grown individuals. 

In designating the present species as Keyterlingitei tp. ind. aff. Bungei I 
only wi6h to allude to its external similarity with this Siberian form, without 
suggesting any real affinity. 

Dimeruiont.—Aa the fragmentary state of preservation does not allow any 
exact measurements of this specimen, I must refer tho reader to the figure. The 
proportion of height and thickness near the aperture is 19 : 22 mm. 

Suturet.— Not known 
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4. Kb ysbrung it ss nov. sp. iod. PI. XI, fig. 4. 

In the Himalayan collection thin species is represented by a single fragment 
from the lower Muschelkalk of Lilang (coll. Krafift), from which it it impossible 
to take exact measurements. 

There is especially an unnamed species from the month of tho Olecek, described 
and illustrated by E. v. Mojsisovics (Arktische Triasfauncn, L c. p. 48, PL II, 
fig. 14), to which the present fragment might be compared. It has numerous, 
narrow, partly aoute ribs. The spines are faintly developed, not stout, but radially 
elongated in the direction of the ribs, some of which are dichotomous. Traces of 
marginal spines are but indistinctly developed. 

Sutvrea.— Not known. 

5. Ket8bhlinoitE8 Pahari nov. sp. PL VIII, fig. 2. 

This interesting species is represented by a single but beautifully 
specimen from the lower Muschelkalk of Lilang, Spiti (coll. Krafft). It 
almost entirely of air-chambers only. 

In its general shape and involution this species agrcos with Keyserlingites sui- 
robuatus Mojs. from which it is, however, distinguished by its richer ornamentation. 
The inner volutions are regularly rounded as far as they aro exposed within the wide 
and very deep umbilicus. In the last volution the transverse section becomes 
square. The high umbilical wall still continues to bo regularly rounded, but the 
lateral parts are flattoned and converge slightly from the umbilical to the siphonal 
margin. The siphonal margin forms a distinct although obtusely rounded-off demar- 
cation between the flanks and the siphonal area, which is very flatly vaulted. 

In the inner volutions the only clement of sculpture consists of Btout tubercles 
which coincide with the greatest transverse diameter of the whorls, exactly as in 
K. subrobuitut. It is only a matter of convenience, whether one prefers to 
designate these spines as umbilical or lateral. The involution takes place exactly 
outside the spiral line of spines, which are consequently exposed within the umbilicus. 
In the penultimate whorl the spines are elongated radially into short ribs, which, 
however, do not reach further down than half-way between the spines and the 
umbilical suture. 

Thirteen primary spines are counted in the last volution. From each of them 
lateral ribs bifurcate regularly. Every rib terminates in a stout tubercle near 
the siphonal margin. The remarkable development of numerous marginal tubercles 
imparts to this species its characteristic shape. The ribs, which cross tho siphonal 
area connecting a pair of marginal tubercles, are but faintly marked. 

Dl»m«ter of tl>» AtU' .......... 104 mm. 

„ „ ., nxnbiKoBi . • • • 32 „ 

Safest of tb* l»t Tvlntioa 43 „ 

M "if **■ • ••► • • • • . IS „ 
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Suturet.— Not entirely known. Agreeing in general with those of K. Dieneri, 

Genus : Bbybichitbs Waagen. 

In aocordanoe with Waagen (Ceratitc Formation, Salt Range Foss. Pal. Ind., 
ser. XIII, Vol. II, p. 160) the genus Beyrichites is accepted here as including the 
group of Ceratite$ reuttensU Beyrich (Ueher einge Cophalopodcn aus dem Musch- 
elkalk der Alpon, etc. Abhandl. kgl. Akad. d. Wissensoh. Berlin, 1866, p. 113), 
which in 1882 had been united by E. v. Mojsisovics with Hyatt's genua Meekocerat. 

Beyrichites has been placed in the family of Ptychitidce. K. v. Zittel (in 
his Grundzucgo der Pala?oiitologie, second edition, 1903, p. 430) follo-ws this view, 
■whereas the genus is grouped among the ileekoceratida; by Hyatt (in Zittel's text- 
book of pal:eontology, Ensrlish edition, 1900, p. 5l>6). In my memoir on the Cephalo- 
poda of the lower Trias of the Himalayas (p. 73) I have Btrongly insisted on the 
character of the sutures and on the mode of development of Beyrichites excluding any 
attempt to establish a close relationship with Ptychites, in spite of the external 
similarity with the group of Ptychite* flexuosi, I have tho satisfaction of finding 
Philippi among the advocates of my view, and I fully agree with bis opinion, that 
Beyrichites and Ceratites are very nearly allied and that their similarity is not due 
to convergence but to phylogcnetic affinity. 

In the Indian Muschelknlk the genus Beyrichites is represented by tho follow- 
ing species : — 

Beyrichites Khanikofi Oppel. Beyrichites affinis Mojs. 

Beyrichites proximus Oppel. Beyrichites Xanda Diener. 

Beyrichites Kesava Diener. Beyrichites Qangadhara Diener. 

Beyrichites Budra Dien. 

All these species arc characterised by strongly involute, compressed whorls, 
with a highly rounded si phonal part, by tho development of folds with a cresccntic 
external portion, and by their frequent combination with elongated tubercles at 
their commencement in the: middle of the lateral parts. In the sutural line, which 
is often brachyphyllic, the small size of the aiphonal saddle in proportion to the 
principal lateral saddle is a good and constant character of tho genus. 

No new species of this genus has been noticed in the Himalayan collections 
recently examined. Of the following species representatives have been met with : 

1. Beyrichtibs Khanikopi Oppel. 

1865. AmmonUiM Kltnikufi Oppn*. P»l«ontolog!»«he Mitt«i)un(f»n I, p. 276, PI. 78, Sg. 4. 
1896. lUtekormu Khanik«fi Dirtier, Crpli.lopod. of th« Mtachelktlk, HimUnynn Van. Palmnt Iodic*, 
wr. XV, Vol. II, Pt. 2. p. 41, PI. VIII, fig. 3, IX, (if.. 1-8. 9. 

Numerous examples of this species, one of the most important leading fossils of 
the Himalayan "Muscherkalk, have boon' collected near Muth and Kagd, 8piti, by 
Hayden and in the 8halshal and }3ambanjag cliffs by A. v. Krafft. 
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I have nothing to add to my description of the species in the above-quoted 
memoir. 

2. Beybichitbs Kesava Diener. 

1896. iittieeerat Kttmwa PitwT, Cephalopoda of the Muicli?lk»lk, Himilajao Foav Palaont. Indiia, 
Mr. IV, VoL II, PUS, {k 41 PI. VIII, ftg. 6. 

A specimen from the Muschclkalk of Kaga, Spiti (coll. Ilayden), must bo 
separated from Beyrichite* Khanikofi Oppelon account of its very deep and narrow 
umbilicus and the absonoe of any disjunction of the spiral line. The latter 
feature is so much the more characteristic, as the present example does not consist 
of air-chambers only, but is provided with a large portion of its body-chamber. In 
both features and in the strongly-marked brachypbyllio serration of its sutural 
elements, it agrees with Beyrichitee Ketaca. 



3. Beyrichitbs peoximts Oppol. 

186*. Ammonite pmimu* Op r »l. Palacolohsiech. MiUheil. aue dem MuMUtn del bajr. Stutn I. 

p. 291, PI. 88, fig. 1. 

1896. Mtrkwra* prosimum Diener, HimAlayao Pom. Paleont. India, eer. XV, Vol. II, Pi. 2, Cephalopoda 
of the MoaobelkJk, p. 41. PL VUI, fig. 2. 

In 1895 one single specimen of this species— Oppel's type-specimen from 
Kangra (coll. Schlagintweit) — was known to me- A second well- preserved speoimen 
has been discovered among Hnydcn's materials, collected in the Muschelkalk of 
Muth, Spiti. 

It is considerably larger than Oppel's type-specimen, reaching a diameter of 
72 mm. and being provided with its body-chamber. The characters of the full-grown 
individuals do not agree in every respect with the diagnosis of the smaller, entirely 
chambered example from Kangra. The peculiar transverse section, which is 
characteristic in Oppel's type-specimen, does not persist throughout all stages of 
growth. In the present example it is well marked at the beginning of the last volu- 
tion only, but then gradually loses its arrow-shaped outlines and becomes more 
regularly cordiform. Then the aperture no longer differs from that in Beyrichite* 
Khanikofi or B. Kesava. 

The egression of the spiral of involution along the umbilical suture is distinctly 
marked. The umbilical margin, which is sharpened into an edge in the inner volu- 
tions, becomes regularly rounded in the body-chamber whorl. 

Strong lateral tubercles make their first appearance, the last volution reaching 
a height of 28 mm. They increase in size towards the aperture, and keep their 
position exactly in the middle of the lateral parts. The crescent-shaped folds in the 
upper portion of the sides are but faintly marked in the last volution. 

Suiuret.— The very broad auxiliary saddles with flattened tops are a good 
oharacter of the sutural line, which otherwise is nearly identical with that in 
B. Khanikofi. 

u I 
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4. Bbybichitks cf. Buuba. Diener. 



1896. Uttkoetrti Smdra Di*o«r, Him&Uym Km.. P»l«OBt. Iodic., wr.XV, Vt.1. II. Pt. t, C«pliiIopod» 
of the Mnwh.llwlk.p. SO. Fl. X. »«. 1. 

A large, entirely chambered specimen, from the ridge between Dharma and 
Lissar valleys (coll. La Touche), exhibits the remarkable circular arrangement of the 
sutural elements peculiar to Beyrichitet Rudra. The sutural line is identical, with 
the sole exception that the number of auxiliary lobes and saddles is smaller than in 
iny type-specimen from the Shalshal cliff. 

A more important difference is the larger size of the umbilicus, which is bordered 
by a perpendicular wall meeting the lateral parts in a sharp edge. As my type- 
specimen was a rather fragmentary cast, which did not permit of exact measurements, 
it is difficult to decide whether or not this difference in the width of the umbilicus 
is sufficient to exclude a specific identification. 

The surface of tho shell is covered with a small number of low and broad falci- 
form folds, which are most distinctly developed in the middle portion of the flanks. 



In 1873 two ammonites from the white crinoid limestone (lower Musohelkalk) 
of Monte Cucoo, Italian Alps, wore described as Trachycera* euccetue and T. Tara- 
mellii by E. v. MojsLsovics (Ueber einige Triasvcrsteinenuigen nus den Suedalpen, 
Jahrb. K. K. Qeol. Reichsanst., p. 428, 429, Taf. XIII, fig. 1, 2). In 1882 they were 
transferred to tho genus Dinnrites by the same author (Cephalopoden der Mediter- 
ranen Triasprovinz, Abbandl. K. K. Geol. Reichsanst., X, p. 11). But E. v. Mojsisovics 
himself remarks, that tho propriety of placing them in this genus is questionable, 
on account of their peculiar sculpture, distinguished by tho presence of numerous 
constrictions, and tho imperfect knowledge of their sutural lines. In 1692 two 
moro species, nearly allied to Dinarilen (?) cuccentis Mojs. were discovered in the 
Bosnian Muschelkalk of Han Bulogby F. v. Bauer (Denksohr. Kais. Akad. d. Wiss. 
LIX, p. 259), and described as D. labiatm and D. ornattu. The second species 
perhaps represents only a juvenile stage of Balatonitei, but D. labiatut, which has 
been referred to the genus Ditiarites with great reserve by F. v. Hauer, has strong 
constrictions of tho same character as tho species from Monte Cuoco. 

In the Himalayan Muschelkalk this group of ammonites with numerous and 
strong constrictions and with less than the normal number of ccratitic sutures, is also 
represented by a species closely allied to Dim rites (?) cuccentis Mojs. F. v. Hauer 
pointed out the advisability of introducing a now genus for the accommodation of 
this peculiar group of Ceratitoidea. My opinion is, that all the forms mentioned 
differ from binaritea, Ceratites, Balatonites or Trachycerm so considerably and 
in such essential features, that they cannot bo included in any of those genera. I 
consider them as representatives of a new genus, for which the name of Cuccocera* 
is here proposed. 



Genus : Cuccoceras nov. gen. 
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Cuccoce*a8 Yoga nor. sp. PI. Ill, fig. 7, PI. IX, fig. 4. 

No complete example of this species has been found among the Himalayan 
materials collected from the Musohelkalk of Muth, Spiti, by Hayden. But the 
number of fragments is 60 considerable, that from their combination a fairly good 
idea of all its characteristic features can be gathered. 

The shell is disciform, very strongly compressed, provided with a large 
umbilicus and with slowly -increasing whorls, which overlap one another but 
very slightly. The transverse section is a long oval and twice as high as broad. 
The lateral parts are very regularly and flatly convex and are not separated from the 
flattened but narrow siphonal area. The umbilical margin is more distinctly marked 
and bordered by a low and steep umbilical wall. 

The most prominent character of the sculpture, which is best preserved in the 
body-chamber fragment illustrated on PI. Ill, fig. 7, is the presence of numerous and 
deep constrictions, which must probably he considered as paulostome furrows. They 
are broad, regularly-rounded, radial, with a forward-turned curve in the marginal 
region, showing direct imbrication. They attain their greatest depth in crossing the 
siphonal area. They do not occur at regular distances. In the intervals between 
the constrictions one, two or even throe ribs are noticed, which in their direction 
follow the paulostome furrow.'". They are either simple or originate in pairs near 
the umbilical margin. Most of them are adorned by small tubercles situated in 
the middle of the lateral parts. The ribs arc not interrupted along the siphonal 
area, but the intercostal valleys arc considerably lower than the paulostome furrowa. 

Di»m«t« o» the >h«ll 51 mm 

M i( „ auobilictot ....... . 86*5 „ 

Height of the l«t»i>luti fl , 16 5 .. 

ThickocM „ „ , ... 9 

Sutures.— The projection of the periphery of the penultimate whorl touches 
the outer margin of the second lateral saddle. Two lateral lobes, which are 
serrated at thoir base. Siphonal lobe short, bifid, with a low median prominence. 
Siphonal saddle broadly-vaulted, lateral saddles slender. The inuer margin of 
the second lateral saddle coincides with the umbilical suture. No auxiliary 
lobes developed. 

Remarkt — The present speoies is very nearly allied to Cuccoceras cuccente 
Mojs. In its sculpture it exhibits a remarkable similarity with the specimen illus- 
trated by E. v. Mojsisovics in Vol. XXIII of the Jahrb. K. K. Gcol. Reichsanst. The 
two spocies are, however, easily distinguished by the difference in their involution. 
The sutures of the three Alpine species from Monte Cucco are not known, bat 
Ouccocerat labiatum Ilauer from the Bosnian Muschelkalk agrees with our Hima- 
layan form in the arrangement of the sutural line, which consists of two lateral lobes 
and saddles only. 
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Genua : BuKOWsmrrat nov. gen. 

The only representative of this genus recalls the upper Triassio genus 
Ectolcites v. MojsiBOvios (Cephalopoden der Hallstatter Kalke, Abhand). K. K. 
Geol. Rcichsanst., VI-2, p. 613), by its strongly evolute whorls and by the presence 
of a deep, median si phonal furrow. Its sutures are braohyphyllio or slightly 
dolichophyllic. A remarkable character of the sutural line is the high position of 
tho second lateral lobe and the very deep position of the auxiliary series. In the 
character ot its sutures tho genus appears to be most nearly allied to the genu9 
Japonites Mojs. 

Btjkowskiites Colvini nov. sp. PI. XVII, fig. 4. 

The only specimen available for description, from the Muschelkalk of Jolinka, 
Byans (coll. Smith), is of obliquely elliptical shape, agreeing in this respect with tho 
majority of specimens collected from that locality. It consists of very numerous 
whorls, overlapping one another scarcely to one-third of their hoight, thus leaving 
a wide umbilicus open. The greatest thickness of the lenticular transverse section 
is situated a little below the middle of tho lateral parts. The volutions are higher 
than wide and provided with a rounded siphooal area, which is deeply excavated 
along its median line. The median sulcus is rounded at its base, but separated 
from the adjoining portions of tho siphonal atca by sharp edges, which, however, 
are not elevated. This is exactly the pattern of siphonnl ornamentation that haB 
been described for the genus Ectolcites by li. v. Mojsisovics. Hy breaking my 
type-specimen open I have beon able to prove the presence of a sulcus at early 
stages of growth. 

Otherwise the surface of the shell is nearly flat. Indistinct traces of radial 
ribs only arc noticed on the inner volutions. 
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Sutures— Similar to those of Japonites, exhibiting transitional shapes from a 
brachyphyllio to a dolichophyllic stage of development. 

Siphonal lobe short, with a high median prominence, as in Japonites Sugrica 
Dienor (Pahxont. Indica, Himalayan Foss., ser. XV, Vol. II, Pt. 2, Cephalopoda of 
tho Muschelkalk, p. 32, PI. VIT, fig. 1). The principal lateral lobe and tho 
auxiliary series stand at an equal lovel. The Becond lateral lobe is considerably 
shorter. Principal lateral lobe terminating in a central point. Saddles more 
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strongly serrated along their external walls than along their inner ones. Auxiliary 
saddles rudimentary, forming a long umbilical lobe, which is separated very 
sharply from the second lateral saddle. Seoond lateral saddle provided with a 
phylloid prominence at its inner margin as in Japonitet Sugriva. 

Genus : Japonptes Mojsisovics. 

Japonitet, which in 1803 had been considered as a special sub-genus of Oeratitet 
by E. t. Mojsisovics, was removed from the Ceratitidat in 1902 by the same 
author (Cephalopodon der Hallstatter Kalke, Abhandl. K. K. Gcol. Reichsanst., 
VI-1, Supplement, p. 328) and elevated to the rank of n proper genus. I am 
inclined to follow this view, without entering into a discussion of the question of 
its systematic position among the family of Ceratitidce or of Weekoceratida. 

A complete diagnosis of the genus has been given in my memoir on the Cepha- 
lopoda of the Ilimolnyan Muschelkalk (Paleeont. Indica, ser. XV, Vol. II, Pt 2, 
p. 31). The results of more recent studies do not necessitate any correction of this 
diagnosis, although the number of species has increased considerably. 

In 1895 altogether four species of Japonitet were known to me, one (J. planiplica- 
tns M<>js .--the prototype of the genus) from beds of ladinic age in Japan, and three 
(J. runcinatut Oppel, J, Chandra Dicn., J. Sugriea Dion.) from the Indian Muschcl- 
kalk. A species from the lower Muschelkalk of the Triassic limestone crag of 
Chitichun No. 1, described by myself as Gymnitet Ugra, has been placed in the 
genus Japonitet by E. v. Mojsisovics, who laid special stress on the importance of 
the sutural line, which agrees exactly with the sutures of typioal Japonitet 

"With this view 1 fully agree, considering the external resemblance with 
Gymnitet as a case of convergence merely. I am now able to signalize threo more 
European species which have been hitherto mistaken for either Sybillitet or 
Gymnitet, but must undoubtedly be placed in the genus Japonitet. 

One of those species was described in 1896 by F. v. Dauer from the 
Bosnian Muschelkalk of ITdliluci as Sybillitet planorbis (Beitrrego zur Kenntniss 
der Ccphalopoden aus der Trias von Bosnien, II, Nautileen und Ammonilen mit 
ceratitischen Loben aus dem Muschelkalk von Ilaliluci, Denkschr. Kais. Akad. d. 
Wissensoh., XII, p. 271, Taf. XII, fig. 1 — 8). F. v. Hauer remarks the externa) 
similarity of his species with Ana gymnitet acutut, but correotly infers that the 
difference of their sutural lines excludes any identification with a representative of 
the Gymnitina. With the upper Triassic genus Sybillitet v. Mojsisovics (Cephalopo- 
den der Hallstatter Kalko, Abhandl. K. K. Geol. Reichsanst., VI— 2, p. 814) the 
Bosnian species has certainly nothing whatever to do. Not only are the inner whorls 
of Sibyllitet distinguished by a strong sculpture, but also its sutures differ so remark* 
ably from those of 5. Qrohmanni Mojs. — the only species of Sibyllitet the sutures 
of which are entirely known — that it cannot he united with Sibyllitet. On the 
other hand, its jratural line agrees exactly with that of typical Japonitet by the 
presence of dolichophyllic principal saddles and of very low, reduced auxiliary 
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elements. Nor does its external shape afford any reason why it should not be 
included in this genus. 

Two very remarkable species of Japonitei have have been described recently 
from the Muschelkalk of Boljevici in Montenegro by A. Martelli, who has mistaken 
them for representatives of the genus Qy nitrites. One of them, Japonitet anomalu* 
Martelli (Cefalopodi triasici di Boljevici presso Vir in Montenegro, Palaxratographia 
Italica, Vol. X, Pisa 1901, p. 112, PL X, fig. 9) is very nearly allied to the Indian 
J. Sugriva Dion. The second species, J. Dimeri Martelli (1. c. p. 113, PI. VIII, 
fig. 7), is probably identical with a species from the Muschelkalk of Spiti. 



1996. Jajmitet Chandra Pwiwr, Himalayan FossPalwont. Indica, aer. XV, Cephalopoda of the Mo.eMkalk. 



Of this species a single but complete specimen from theShalshal cliff was known 
to me in 1896. From the same locality a second example has been collected by 
A. v. Krafft, agreeing in size, Bhape and every detail of its external characters with 
my type -specimen. A third example, from tho Muschelkalk south-east of Muth, 
Spiti (coll. Krafft), is of larger sizo, attaining a diameter of 100 mm., hut its outer 
volution has been much injured and its surface is corroded by weathering. 

In the sutural lino the second lateral and first auxiliary lobes are on an equal 
level, whereas in the type-Bpccimen the position of the lateral lobes is lower than 
that of the auxiliary series. 



189$. Gjmnittt Vgra Dienti, Himal. Yo**.. Pal. Indica, Vol. II, ft. 12. Oaphalopada of th* MuaoMkalk, 
p. 113. PI. XXX, 6ft. 8. 

1602. ^ < ,»i/«ro™Moi 1 i»ri«.Ci,pU»l op o<l»Bcl,iHini»aU»rK»lkf, Abhandl. K. K. Geol. Rfichuit, 
VI-l.8appim.mt, p. 321. 

A specimen of Japonitet from the lower Muscholknlk north of Lilang (coll. 
Krafft") agrees very well with the type-specimen of J. Ugra from the Triassic lime- 
stone crag of Chitichun No. 1 (Tibet). It combines the external shape of Oymnitet 
with the sutures of Japonitet. The broad, transverse plications are more strongly 
marked, especially in the last volution, which is entirely chambered. A chain vr 
raised band of tubercular prominences, bordering the terminations of tho folds 
along the middle of the sides, has not been noticed. 

Suturet — Agreeing exactly with those of my type-specimen of J. Ugra, 



1. Japonitbs Chandra Dioner. 



Vol.ll.Pt.S.p.ua.Pl.X. 6g.4. 



2. Japonite8 of. Uora Diener. PL VI, fig. 2. 



Dimension*. 



Diameter of the iWl 



. 68 
. 13 
. 24 
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3. Japonitbs cf. DiENKat Mnrtelli. PI. X, fig8. 1, 2. 

1WH. Ofmtitn Dineri MertelH. Cefelflpoli triulei di Boljerlei preMo Vir n*l Montenegro, Pe.l«onlo- 
grephi. IUliofc Vol. X.p. 118, PI. VIM, fig. 71. 

In 1904 a typical representative of the genus Japonitei was described from 
the Muschelknlk of Boljevici in Montenegro by Martelli, who erroneously placed it 
in the genus Oymnites notwithstanding the difference in the arrangement of the 
sutural line. With this species a small number of specimens of Japonitei from the 
Muschelkalk of Kaga, Bpiti (coll. Haydon) can probably be identified. 

In their dimensions all of them ngreo exactly with the European form. The 
illustrated specimen is a fragment of the two last volutions adhering to the impres- 
sion of the complete specimen in the rock. By making a plaster-oast of this im- 
pression and hy joining it to the fragment, I have succeeded in reconstructing tlie 
entire specimen. 

The species has very numerous, slowly-inoreasing whorls, which overlap each 
other scarcely to the third part of their height. Tho transverse section is helmet- 
shaped, the lateral parts converging from the umbilioal margin towards the 
sharpened siphonal part in graceful curves. In two of my specimens— the type- 
specimen included— the transverse section is strongly compressed, exactly as in the 
specimen from Boljevici. In a third example, however, the whorls are more 
strongly inflated, being only a little higher than broad. This example differs from 
the type by a stouter ribbing, but neither features appears to me of sufficient 
importance to be regarded as of more than varietal value. 

The lateral parts of the volutions are covered with straight, equidistant ribs, 
recalling the sculpture of liassio Arietida. In the penultimate whorl 33 ribs 
are counted. In the body-chamber the ribs are less strongly dovelopcd. They 
do not extend ns far as the siphonnl edge, hut gradually die out in the upper 
portion of tho flanks. Within the umbilicus the smooth area of the flanks is hidden 
hy the involution of the whorls. 



Svturea.— The sutural line is excellently preserved in the example belonging 
to the variety with inflated whorls and coarser ribs. It has therefore been chosen 
for illustration. 

Sutures dolichophyllio, agreeing with those in Japonites Sugrica Diener 
(Cephalopoda of the Muschelkalk, Ilimal. Foss., Palmont. Indica, ser. XV, Vol. II, 
Pt. 2, p. 32, PI. VII, fig. 1). Siphonal lobe short, but broader than in J. Sugriva 
and divided by a high median prominence. Siphonal and principal lateral saddles of 
equal height. Second lateral saddle with a phylloid prominence at its inner margin- 



7) « mfinaisi n a 
.is trite /tan/no. 

Dumoter of tho ibcl] 

orobiliFal .... 



126 mm. 
flfl ,. 
36 „ 
80 h 
21 » 



Height of the l»»t t abort the nmhilirkl ititore 
rotation I „ .. preceding whorl 

Thickw* of the lut rolotlon . 
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Auxiliary series of rudimentary lobes placed lower than the second lateral lobe 
which is very short. 

Tho sutural line of my Himalayan example does not agree in its details with 
the illustration of the sutures of Japonitea Dieneri, from Boljevici, published by 
Martelli (1. c. p. 113). But I have grave doubts as to the correctness of this figure. 
The reproduction of the s-i phonal prominence is certainly erroneous. Taking 
into consideration the lnrge number of misinterpretations which can be pointed 
out in Martelli's memoir, his figures of the sutural lines of both J. Dieneri and /, 
anomalit* can be accepted only with the greatest reserve. 

Martelli's type-specimen not being available to me for comparison, I must 
abstain from a direct identification of my Himalayan species with J. Dieneri, 
although the absolute agreement of their external characters doos speak strongly in 
its favour. 



1800. Ptftdambita Hyatt, " Cephalopoda " in ZitUl'n Text-book of Palieonklogy, Engliah edition. 



In my memoir on the Cephalopoda of the Indian Muschelkalk a species from 
the Muschelkalk of the Uta-dhura (Kutnaon) was described n« Danubitea Dritar- 
ashtra. A. v. Krafft (General Kcport, Geological Survey of India for 1 893-99, 
p. 20) believed this species to belong to Japonitea rather than to Danubitea. He 
considered his view to be justified by tbo following facts : — 

" One of the species of Japonitea in Hnyden's collection consists of very slowly- 
increasing whorls, only slightly overlapping each other; tho sidos are covered with 
strong, radial ribs which are dying out near the siphonal edge, where some of them 
are found to bifurcate. The septa are very distant from each other, the saddles 
unusually broad, the first auxiliary lobe coincides with the umbilical margin. 
For the rest, the sutures are similar to those of other species of Japonitea, especially 
in the shortness of the second lateral lobe. I believe this species of Japonitea 
to be identical with the specimen described as Danubitea Dritaroahtra, by 
Prof. Diener. There are but two differences noticeable. Diener's type-specimen 
shows unincised saddles, while in the Japonitea under consideration the saddles are 
incised. Besides this, the auxiliary lobe is shorter in Diener's type-specimen than 
in tho latter. 

"Unfortunately I did not succeed in developing the sutures of the inner whorls 
of this Japonitea, and thus further researches ns to the correctness of my supposi- 
tion are impossible. For this reason I abstain from changing the present nomen- 
clature, hoping that further researches will reveal more specimens from which it 
will be possible to decide the question." 

Among the representatives of the genus Japonitea, in Hayden's Himalayan 
collection, I have not met with a single specimen whose identification with 
Danubitea Dritaraahtra might earnestly be taken into consideration. All the 
examples covered with strong ribs are provided with an acute siphonal crest, whioh 



Sub-genus: Pbeul)oda?>~cbitbs Hyatt. 
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makes their distinction from D. Dritarashtra an easy matter. All of them are, 
moreover, distinguished by doliohophyllio saddles, contrasting very remarkably with 
the entire saddles of the latter species. 

Aocording to my view, the difference in the oharaoter of the sutural lino does not 
allow D. Dritarashtra to be placed among the representatives of the genus Japo- 
nites. On the other band, in the shape and involution of the shell the resemblance 
to Japonitea is, indeod, greater than to DanuMtet. In some of its features JD. 
Dritarashtra slightly differs from typical species of Danubiles or rather of Fiona- 
nites Hyatt. I am, therefore, inclined to follow Hyatt in considering it as the 
prototype of a new sub-genus, Pseudodanubites. 

As sub-generio features the following might be enumerated : the very large 
number of slowly-increasing whorls, the obtuse median edgo of the si phonal area, 
wbioh is, however, not sharpened, the combination of deeply-incised lobes and of 
entire and broad saddles in the distant septa. It is chiefly the shape of the 
transverse section in which Pseudodanubites differs from Danubites Mojs., whereas 
it is distinguished from Japonites by the simpler character of its sutural line. 

Psetjdodanubites Dritabashtra Diener. PL VI, fig. 3. 

1895. Do»nbitet Dntaratktra Diener, Himiliywi V<m\\t, VtimmA, Indio*. nr. XV, Vol. II, Pt. 8, 
Ceplialopxk of th * MoKhelluIk. p. 30, PL VIII, fig. 1. 

Of this species a small number of fragments were collected by La Touche 
in the Muschelkalk of the ridge between the Dhanna and Liasar valleys. As I 
have stated in my description, the front-view of the type-specimen from the Uta- 
dhura does not give a correct idea of its shape, the specimen being slightly dis- 
torted and bo drawn out that its siphonal part looks rather unnaturally sharpened. 

The examination of the fragments collected by La Touche fully confirms this 
supposition. The lateral parts are Btrongly convox and unite in an obtuse edge, 
along which is a thin thread-like keel. 

The oblique, elliptical shape is peculiar to all specimens examined and does 
not appear to be due to deformation through pressure. 

Genus: Stacheites Kittl. 

1903. StacHtitf Kittl. Di« C.pWopodm dcr obei»n Wnrfoo.r Sehiehten Ton Muo' i. Dalnutiea. Abtnodl., 
K. K. G.ol. RtieWnn.. XX Bd, H«ft 1, p. 37. 

8TACHEITKS WeBBIANTTS nOV. sp. PI. V, fig. 6. 

Our knowledge of the lower Triassic genus Stacheites is rather fragmentary. 
The genus has been proposed by Kittl for the accommodation of a single, imperfectly 
preserved specimen from the upper Werfen beds of Mnc. This specimen, the only 
representative of the only species, Stacheites prionoides Kittl (1. c. p. 27, Taf. IV, 
fig. 8), is adisooidal shell with a narrow umbilicus and with a sutural lino recalling 
Dinarites. The shell haB been muoh deformed by waathoring and by pressure. 

n i 
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Its surface was apparently smooth. The presence of two external edges bordering 
the siphonal area is probable, but has not been ascertained. 

In plaoing a Himalayan species in the genus Stacheitea, I do so with all the 
reserve due to the insufficient diagnosis of this genus. My species also is represented 
by a single specimen only, collected by A. v. Krafft in the lower Muschelkalk 
of Lilang (Spiti). Although not complete, it is certainly better preserved than 
KittPs type-specimen of St. prionoidct. It is chiefly on account of its sutural line 
and of its involution that I feel obliged to include it in tho genus Stacheitet. There 
is no other TriasMo genus known to me, in which so narrowly umbilicated Bhells aro 
provided with less than tho normal number of lobes. 

In general shape and involution the present species recalls the genus 
Proacites v. Artbaber (Cephalopoden der Reiflinger Kalke, Beitrsege eur 
Palajont. und Geol. Oesterreioh-Ungarns etc., X, p. 101). The whorls overlap 
one another to a great extent, leaving only a narrow umbilicus open. At tho 
beginning of the last volution the high nmbilioal wall is perpendioular and separated 
sharply from the flanks by an ohtusely-roundcd edge. In the vicinity of the 
aperture the umbilical wall is gradually turned into a steep slope, which passes 
into the lateral parts in a gradually rcuuded curve. The lateral parts are nearly flat 
and separated from the flattened siphonal area by marginal edges. The greatest 
transverse diameter occurs in the vicinity of tho umbilical region. From this 
place the lateral parts converge regularly towards the marginal edges. 

The surface is not entirely smooth, but is covered with very numerous and 
delicate spiral striae. This ornamentation, which is only noticed in places where 
the shell has not been injured by weathering, recalls the genus Flemingitet 
Waagen. 

In the present specimen exactly one-half of the last volution belongs to the 
body-chamber. 

Dimentiom. 

Diwneter of ibe ahelt 42 mm. 

Height of tho lut volution S2 6 "„ 

Tbicknou „ „ „ 17 ., 

Suture*. — A comparison of the sutural lino of tho present species with Proa- 
vitea Ruffeli Arthaber, P. marginatua Arth. and P. avitvs Arth. shows, that there 
is no affinity between them notwithstanding their external resemblance. Stacheitea 
Webbianua has less than the normal number of lobes, but the denticulation of 
the lobes is rather strongly developed. 

Siphonal lobe short, not occupying the siphonal area entirely, with a small 
median prominence and with a secondary indentation at the base of the siphonsl 
saddle. Lateral lobe broad and with deep denticnlations, A secondary indentation 
occurs at the base of the inner margin of the siphonal saddle. The lateral saddle 
is also bordered by a corresponding secondary indentation along its low innor margin. 

Auxiliary lobe flat, faintly serrated and accompanied by a flatly arched saddle, 
which is divided by the umbilical suture. 
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Genus: Dalmititbs Kittl. 

■ 

1903. Dalmatittt Kittl, Die Cephilopoden der ob«r*n Werfener Sohichttn Ton Mne in Dsloiatien, Abhaodl, 
K. K. Owl. H»ob.»t>«t, XX Hd.. H.ft 1, p. 78. 

Dalmatitks Bopini nov. sp. PI. IX, figs. 5, 6. 

A species from the Alpine Werfen beds of lower Triassio age, showing a 
strong external resemblance to Uungaritea, but differing in the arrangement of its 
sutural line by the smill number of its elements, has been considered as the 
prototypo of a proper genus by Kittl. With this species, Dalmatitea morlaccua 
Kittl (1. c. p. 73, Taf. IV, figs. 4r7), a speoies from the lower Muacholkalk of the 
Himalayas agrees so closely that their specific separation can bo based only on 
very subordinate characters. 

The shell is diseoidal and very strongly involute. The whorls overlap each 
other almost entirely, the umbilicus being extremely narrow. The overlap of the 
last whorl over the preceding one amounts to more than one-third of tho entire 
height of the former. The low umbilical wall is perpendicular and separated from the 
flat lateral parts by a distinct edge, whereas tho umbilical margin is rounded in 
Dalmaiitea morlaccua. The lateral parts arc almost flat. The greatest diameter of 
the transverse section is situated in the middle of tho sides in younger and adolesoent 
stages of growth, but is gradually shifted towards the external region in adult 
individuals. This character is also noticed in the example of D. morlaccua illustrated 
in fig. 5, PI. IV of Kittl's memoir. The flanks meet in a sharp median edge. 
This median edge is never accompanied by marginal edges, as in Uungaritea. Even 
the faintly indicated siphonal margins, which have been noticed by Kittl in some 
of his specimens of D. morlaccua, are entirely absent in my examples. In its 
external shape therefore, our Himalayan species very strongly recalls the genus 
Longobarditea Moja. It was only the examination of the sutural line which 
peremptorily excludod any identification. 

The surface of the sholl is almost entirely smooth. Delicate falciform stria? 
of growth are occasionally visible in parts of the shell which are in a perfect state 
of preservation. 

In one of my examples more than one-half of the last volution belongs to the 
body-chamber, although the peristome has not been preserved. Kittl stated the 
length of the body-chamber to be equal to two-thirds of the last whorl in some of 
his Alpine specimens of D. morlaccua. 

Dimenaiona. 

U.e.meteroftheeh.l] 37 mm. 

Height of 'the lMt<»W» the nmbilieal enUre 18-5 7. 

Tolotion I „ „ preceding whorl 11 

Tbickneaa of the hut rotation g 

Suturea.— 8utures ceratitio, with faintly serrated lobes and entire saddles. The 
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projection of the periphery of the penultimate whorl touches tbe top of the lateral 
saddle in the last volution. There is only one lateral lobe present. 

The second lateral lobe, which must bo considered as an auxiliary 'element 
according to the terminology of E. v. Mojsisovics and Waagen, is followed by a. low 
and broadly vaulted saddle. The presenco of a small umbilical lobe, as described, in 
Dalmatitea morlaccua by Kittl, could not be ascertained. 

Siphonal lobe low and provided with a very broad median prominenoe. Each 
of its wings provided with a small number of indentations, not terminating in a single 
point as in D. morlaccua. 

Locality : number of apecimena examined.— This species soemB to be rather 
common in the lower Muschelkalk of Lilang, Spiti, where ten specimens have been 
oollected by A. v. Krafft. One specimen has been noticed among A. v. KrafFt's 
collections from the lower Muschelkalk of the Bambanag cliff (horizon of Spiri- 
ferina S(racheyi). 

Genus : Trachtceras Laube. 
Sub-genus : Pxotraciiycerjs v. Mojsisovics. 

It is with great hesitation and with all reserve that two species of Trachyceraa 
are quoted here in the description of the fossils from the Himalayan Muschelkalk. 
Their occurrence in the main mass of the Muschelkalk of Spiti is not beyond doubt. 
They were collected north-north-west of Kaga by llayden. Hayden in his memoir 
on Spiti (Memoirs Geol. Survey of India, Vol. XXXVI., Pt. 11, p. 7o) states 
the main mass of the Muschelkalk to pass quite gradually into the overlying beds 
of ladinic age. From these passage-beds there arc a large number of ammonites 
among his collections which will be described in the third part of this volume. But 
he expressly quotes two species of Trachycerat as occurring in the mnin mass of the 
Muschelkalk. In describing these two species in the present monograph, which 
will contain a description of the fauna of the main mass of the Himalayan Muschel- 
kalk only, excluding tho fossils from the passage-beds of ladinic typo, I am follow- 
ing the authority of the late A. v. Krafft, who strongly emphasizes their occurrence 
in the main mass of the Muschelkalk. 

It is not the occurrence of the genus Trachyceraa which appears to mo as 
doubtful. I am well aware that the two sub-genera Aiiolcitea and Protrachyceraa 
have been previously met with in the Alpino Muschelkalk. A typical representative 
of Protrachyceraa has been described by myself from the Muschelkalk of Hungary 
( Paheontologischcr Anhang zum ersten Teil des ersteu Bandes der Resultate 
der wissenschaftliehcn Erforschung dos Balatonsees, Neue Beobachtungen ilber 
Muschelkalk- Cephalopoden des sudlichen Bakony, p. 11, Taf. II, fig. 2). The 
Bosnian species described as Ccratitea ecarinattta by F. v. Hauer (Denkschr. Kais. 
Akad. d. Wiss., Bd. LX11I, p. 21, Taf. VIII, tigs. 7-8) should also ho included in 
the sub-genu* Protrachycerat. But a species so strongly recalling ladinic types 
as docs Protrachyceraa longobardicnm Mojs., is, indeed, a form whioh uo palaeonto- 
logist would expect in deposits of Muschelkalk age. 
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1, Protbachyceras Catjtlbyi nov. sp. PI. XII, fig. 2. 

1899. Tnehj/rtrat nor. tp. imj. ex off. T. Btitti A. t. Kraffl, Gen. Peport, G*ol. Sorr. of India lor 
1808*99. p. 18. 

The only specimen available for description belongs to the group of Trochy- 
cerata subfurcosa Mojs. A. v. Krafft was perfectly right in comparing it to 
Protrachyceras Seitsi Hoeckh (Die geologischen Verhaltnisse des sudlichen Teiles 
des Bakony, Jahrb. Kgl. Ungar. Geol. Anst., p. 157, Taf. VII, fig. 3, Taf. VIII, figs. 
8-5), to which species it is certainly very nearly allied. 

The shell is widely umbilioated and consists of slowly-increasing whorls which 
overlap one another along their siphonal part only. The volutions are but little 
higher than broad, with an oval cross-section, and bordered by strongly arched 
lateral parts. The umbilical wall is very steep, but is not separated sharply from 
the flanks. 

As in Protrachyceras Reitzi, the sculpture consists of strong ribs, which are 
simple as a rule, but rarely dichotomous in the middle of the flanks. The median 
furrow along the siphonal area is indicated rather by an interruption of the coarse 
lnteral sculpture than by a depression or excavation in the shell. It is bordered by 
high and very strongly developed external spines, which arc not arranged symmet- 
rically on both sides. To every lateral rib an external spine corresponds, whereas 
in P. Reitzi the number of spines is smaller than that of ribs. Another difference 
between our species and P. Beitzi consists in the richer ornamentation of the 
lateral parts. In P. Beitzi the inner volutions only are adorned with marginal, 
lateral and umbilical spines, which gradually disappear in the last volution. In 
the last whorl of P. Cautleyi such spines are very distinctly developed, although 
as an element of sculpture they are inferior to the ribs. 

The marginal and lateral spines are high and rise from a circular base. 
The umbilical spines are narrow and elongated radially. The ribs originate from 
the umbilical suture and run in a straight direction across the umbilical wall. 

The involution takes place exactly outside the spiral of marginal tubcrclos, 
which are clearly exposed within the umbilicus in the penultimate whorl. 



DiamrUr of the nidi 64 

ft H 



Height of the liut toIdUoh 



Sutures.— Not known. 

Locality: number of specimens examined.— North-north- west of K*ga 1, 
coll . Hayden. 

2. Protrachyckras of. ioxgobardiccm v. Mojsisovic*. PI. XII, fig. 1. 

1882. Traeiyerrai lon^iarjievm X. v. Mojaiaotica.l I>io Cephalopodwi clcr Mixlttrrranan Tnwprorini, 
Abhandl.,K. K. Geol. RcidutD.1, X, p. ia«, Taf. XVIII. &g. 4, 6. Taf. XX, 6g. 1, Taf. XXII, 
6g.S. 

1899. TraHittra4 of. U*<;olordicum A. v. Kiafft, General Report. G«cl. Surrey of India for 
pp. 16, 18. 
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A large specimen of Protrachyceras apparently agrees in all essential points of 
shape and sculpture so closely with one of the varieties of P. longobardicum, 
illustrated by E. v. Mojsisovics, that I cannot find any reason for a specific separation. 

My specimen showB a close resemblanoe to the example from h'sino, illustrated 
by E. v. Mojsisovics on PI. XXII, fig. 5 of his above-quoted monograph. It is high- 
mouthed and provided with a wider umbilicus than the typical form. There are 
numerous umbilical tubercles present. The number of secondary ribs, originating 
from repeated bifurcations of stem-ribs, is consequently smaller than in the type- 
specimens from the Wengen beds of the Dakooy. In the typical form of P. lonao- 
bardic urn a nine -fold division of stem-ribs has been noticed by E. v. Mojsisovics. 
In my Himalayan specimen the number of ribs originating from a single stem-rib 
never exceeds five, hut is usually reduced to three. A few ribs remain undivided. 
A similar proportion of stem-ribs to secondary ribs is exhibited in the specimen from 
Esino quoted above. 

The number of spiral rows of tubercles is seven at the begiuningand eight near 
the aperture of the last volution, which ib still entirely chambered. The median 
furrow of the siphonal part is very deep. The external tubrrclcs are elongated 
spirally and aro arranged asymmetrically on either side of the shell. 



Diunettr of tie «Ji*!l 97 min. 

„ ., „ ombiliru 17 „ 

Height of the f »bo»e the umbilical tuture 48 „ 

ItM Tolutien I „ „ preceding wbuil 85 „ 

Tbioknem of the tut relation 80 „ 



Sutures— Agreeing with those of the typioal form of Protrachyceras longo- 
bardicum. Saddles with serrated margins. The siphonal saddle is the largest. 
A very broad auxiliary lobo follows the second lateral saddle outside the umbilical 
edge. An auxiliary saddle is indicated in the vicinity of the umbilical suture. 

Locality .- number of specimens examined. — North-north-west of Kaga, Spiti, 1, 
coll. Hayden. 



B. Teopitoidka. 

Genus: Isccliths Mojsisovics. 
IscrjLiTES Haukrincs Stoliozka. 

1866. Cltfonitct Hatt>rinui StoHcikn. Memoire. Gool. Sanr. of Indie., Vol. V. Pi. 1. p. SO. PI. IV, fig. 3. 
1895. Itemiitf Haurrinut Dlratr, IMro»l»y»n Kon. Palioont. Indict, ear. XV, Vol. II, PL 2, Cephalopoda 

of the MuKh.lk.lk, P . 39, PI. XXVII, fig. 3, XXXI. Htr. 11. 
1889. /«•««« JWriuM E. r. Moj.iwric., ibidem, Vol. III. Pt. 1. Upper TriMiic F.nni. of th« 

Hiu ilayn, p. 40. 

1869. J«Wir« llauerinu, A. r. K»fft, Gen.nJ Keporl. Oeol. Sarr. of Indl» for 18&S-99. p. 18. 

The occurrence of this specieR in the Indian Muscholkalk was considered as 
doubtful by E. v. Mojsisovios and by myself, the genus Isculites beins known only 
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from stages of upper Triassio age in the Alpine region. No satisfactory account had 
been given by Stoliczka of the exact horizon of the deposits near Lilang, Spiti, in 
which his type- specimens had been found. This question has been solved by A. v. 
Krafft, who identified the species among the materials collected by Hayden in the 
Muschelkalk of Spiti in 1898. Three specimens from the Muschclkalk of Muth can 
be safely identified with Stoliczka's species agreeing in all their essential features 
with the type-specimen from Lilang. One of them, measuring 41 mm. in diameter, 
is the largest representative of the genus Iaculitea hitherto known. All three 
specimens are provided with their body-chambers and show the remarkable egression 
of the umbilicus, characteristic of liculitea. Their surface has partly suffered by 
weathering. Even in places where it has been fairly well preserved, it is almost 
entirely smooth, being covered with very delicate strirc of growth only. 



Genus: Smithoceeas nov. gen 

The systematic position assigned here to the type described under the specific 
name of Smithoceraa Druwmondi requires some words of explanation. 

Smithoceraa Drummondi belongs undoubtedly to the family of Haloritida, to 
widely distributed in the upper Triassic deposits of the Mediterranean and Indian 
provinces. It has brachyphyllic or doliohophyllic sutures, agreeing with those in 
the genus Juvaoitea Mojs. The body-chamber of the species is, unfortunately, not 
known to me, all specimens consisting of air-chambers only. In its general shape 
and involution the shell agrees with Jucatites, especially with forms belonging to 
the sub-genus Anatomites. As in Anatomitea, contractions are noticed in the last 
volution. With Anatomitea crataepHcatua Mojs., with Iaculitea and with many 
species of flaloritea, Smilhocercu agrees in the egression of its umbilicus. The only 
difference between this new genus and Anatomites is the absence of any sculpture. 
This character must be considered as a feature of generic distinction between 
Smithoceraa and the rest of the Juvavitinee. 

Smithoceraa and Iaculitea Mauerinua Stol. are the geologically oldest represen- 
tatives of the Haloritida hitherto known. Smithoceraa is probably the primitive 
ancestor of the more highly specialised types of Juvavitea in upper Triassic deposit*. 
The ammonite from the Shalshal cliff described and illustrated by myself as " thov. 
gen. ind. ear. fam. A rcestid<trttn " in Vol. II, Pt. 2, of the present series (p. 85, 
PI. XXVIII, figs. 2, 3) is also a representative of the gmns Smithoceraa, as is proved 
by the agreement of their sutural lines. Its specific identity with Smithoceraa 
Drummondi U doubtful. The specimen from the Shalshal cliff is too poorly preserved 
to allow more than the statement of its generic identity with Smithoceraa. The 
examination of new materials has led me to the conclusion that Smithoceraa oannot 
be included in the family of Arceatidce, notwithstanding ito external resemblance 
to Joaunitea and its smooth shell. 



98 FAUNA OF THE HIMALAYAN MUSCHELKALK. 

Smithoceras Dbcmmondi hot. sp. PI. XII, fig. S. 

In its general shape this species very strODgly recalls some forms of the 
genus Ptychites, especially of the group of opulenti. It is of globose shape and 
provided with a proportionately wido umbilicus. The section of the outer whorl is 
almost triangular. The transverse section is considerably broader than high. The 
maximum thickness coincides with the umbilical margin, from which the slightly 
convex sides converge towards thp acutely rounded siphonal part. At an early stage 
of growth tho siphonal part is broadly rounded, but becomes gradually sharper 
in later developmental stages. 

The deep umbilicus is bordered by a steep inner wall. The umbilical margin 
iB sharply rounded, especially so in the last volution, although not acute. In the 
inner whorls the involution takes place oxactly at the umbilical margin, the inner 
volutions heing only defined within the umbilicus by a screw-like spiral line. Near 
the aperture of the last whorl, however, which is still entirely chambered, the 
umbilical suture begins to leave the normal spiral. This egression recalls species 
of the genera Isculitet, Halorites and Anatomite*. 

As my specimens are cast9 without any trace of their shelly substanoo preserved, 
the ornamentation of the shell is not known to mc. The casts are entirely smooth. 
Four broad but very low contractions arc noticed in tho last volution. 

Dimensions. 



DUmeter of the »h»)l .......... 63 turn. 

„ i. M ambiUout ...... ■ . . 1G 

Height of the ( abore the orobiliatl future . . . . . . . 24 „ 

kit rotation ( „ .. pr»c«diog whorl 13 „ 

Thlekne«»of the lo.t rotation 44 „ 



Sutures.— Very similar to those of Anatomite*. The type of sutures is the same 
as in A. Bacchus v. Mojsisovics (Cophalopoden der Hallstatter Kalke, Abhandl. 
K. K. Gcol. Reiohsanst., VI-2, p. 143, Taf. LX XXVII, fig. 20). The highly 
developed principal saddles contrast remarkably with the indifferently developed 
auxiliary elements. In inner nuclei with a diameter of 20 mm. the saddles aro 
only brachyphyllic. In adult individuals they are dolichophyllic, but their indenta- 
tions are never affected by secondary incisions. 

The projection of the periphery of the penultimate whorl touches the top of tho 
second lateral saddle in tho last volution. The principal saddlos show a serial 
arrangomont, but the siphonal lobe is shorter than the principal lateral one. First 
auxiliary lobe broad and well individualised. It is followed by three small saddles, 
separated by narrow lobes. 

Locality : number of specimens examined. — Jolinka (Byans) 2, coll. Smith. 

Remarks.— In its general shape this species recalls a cast of a widely umbili- 
catcd Analomites, devoid of its shell, as strongly as an inner nucleus of Ptychites 
of the group of opulenti or of megalodisci, but the character of the sutural line 
excludes any affinity with Ptychites. The present species must find its systematic 
position among the relatives of Juvavites, especially of tho sub-gonus Amtomites, 
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from which it differs chiefly by its smooth shell and by the insignificant development 

of constrictions. 

Genus : 8ibiritks Mojsisovics. 
Sibibitks Prahlada Diener. 

1895. SMril** Pnklada Dieoer. Himalayan Forth. Pal»ont. India, wr. XV, Vol. II. Pt. 3. Cephalopoda 
of the MuacaclkaUc. p. 37, PI. VII. 6g. 6. 

Four specimens of this beautiful species have been collected in the lower 
Musohelkalk of Lilang by A. v. Krafft. Although inner nuclei of Ceratitet (Key- 
terlingUet) iJieueri are very similar to Sibiritet Prahlada, a distinction between 
them is possible on aocount of the different position of the spines, which in 
S. Prahlada are crescont-shaped and situated below the siphon&l margin. Another 
point of difference is the arrangomotit of the sutural line, which is, howover, difficult 
of access in all my examples of S. Prahlada, the last volutions of which belong 
entirely to the body -chamber. 

Genus : Acrochordicf.ras Hyatt. 
1. Acrochobdicbhas cp. Carolina v. Mojsisovics. PI. XII, figs. 4, 5. 

1888- Aerockordicerat Carolina E. t. M o]«KiTi«, Die Ophalopoden dor Medlterranen TrlaaproTini, Abliamll. 

K. K. Oral. RuinhaanaC, X. p. 141. T»f. XXVIII. fig. I t. Taf. XXXVI, If. S. 
1806. Acraekardicenu uudatum O. t. Artliaber, C«plialof>od«t)fauna d*r Rtlflingor Kalka, I Xltil, BaStrogo 

mr P»l«ont» u Gaol. Oeaterr-Ungtrns, el*, p. 79, T»f. VII, flga. 7, 8. 

1898. Aeroekordiemu undatmm 0. t. ArtUaWr, ibid.. II Tliell.p. 235, Taf XXVII, fig. 8. 

1899. Acrockordictreu Dameii A. ». Krafft, Unml Report, GeoL Surv. ot India, 1898-99, p. 19. 

All specimens of Acrochordicerat, collected in the Muschelkalk of Spiti by 
Hayden and A. v. Krafft, have been united by tho latter author in a single species, 
which he identified with A. Damesi Noetling (Zeitschr. Deutsch. Oeol. Ges. 1SS0, 
p. 834, Taf. XV) from the German Muschelkalk. In doing so he followed the 
lead of F. v. Hauer, who united all specimens of Acrochordkeras with umbilical 
tubercles from tho Bosnian Muschelkalk in a single species, notwithstanding tboir 
great variability in shape and sculpture. 

It has already been remarked by E. v. Mojsisovics (Ccphalopoden der Hallstat- 
ter Kalke, Abhandl. K. K. Geol. Rcichsanst., VI— 2, 1893, p. 848), tliat the identi- 
fication of the Bosnian species with Acrochordicerat Damesi will not stand a scvero 
test. Nor can I agree with Al v. Krafft in uniting his Himalayan specimens with 
tho species from the German Musohelkalk. My examination of his materials has 
convinced me of the absolute impossibility of an identification of the Indian and 
German forms. My opinion is not based on the differences of sculpture, which have 
been enumerated by E. v. Mojsisovics. Those differences are, indeed, of secondary 
importance only, the variability among individuals being too great to allow a sharp 
boundary between the two species to be drawn in this respect. But there is a very 
marked difference in the oharaoter of the sutural line. 

02 
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The most remarkable feature in the sutural line of Acrochordiceras Damesi is 
the extraordinary width of tlie principal lateral lobe, which is broader than deep. In 
nono of the Alpine and Himalayan forms of Acrochordiceras has a similar develop- 
ment of this lobe been noticed. Nor do the lobes and saddles agree in their general 
shape. Tho saddles of the Alpine and Indian species arc club-shaped, whereas in 
A. Damesi they converge regularly towards their tops. This essential difference in 
the sutures forbidB, in my opinion, an identification of the Alpine and Indian types 
with Noetling's species from the German iluschelkalk. 

Tho fpocics to which most of the Himalayan examples are most nearly allied 
is Acrochordiceras Carolina; v. Mojsisovics. If this species is tafcen in a some- 
what wider range of circumscription than was suggested by E. v. Mojsisovics, 
there is no reason against an amalgamation of tho Alpine and Indian forms under 
A. Carolina. 

In the specimen illustrated, which ought to be considered as the typical form of 
the Himalayan variety, tho whorls are of equal height and thickness ; they enclose 
a deep and widely open umbilicus and embrace one another to about one-half their 
height. But in other specimens the rate of involution varies considerably, amount- 
ing to two-thirds of the entire height of the preceding whorl. 

In tlie circumference of the last volution a variable number of umbilical 
tubercles— from four to nine— aro counted, from which two, or exceptionally, even 
threo bifurcating ribs originate. The numl>er of simple, intermediate ribs without 
tubercles is two or three. In the bifurcating ribs the point of bifurcation is not 
always marked by an umbilical tubercle. As a rule umbilical tubercles are not 
developed before a diameter of 25 mm. has been attained by the shell. All the ribs 
reach their greatest elevation in the middle of tho rounded siphonal area, which they 
cross without any interruption. 

Dimensions. 

Diameter of tlx nMI in mm. 

m m umbilicus ■ •.«••..- 13*5 „ 

Hoijrht of the last rotation 22 „ 

Thick*™. 21! „ 

In a fragment of very large she, consisting of air-ohambers only, the 
ments arc as follows :— 

H.isht of the U.t whorl 40 mm. 

...... .... . ■ • • . . 97 „ 

[ tho unibllicu* 23 „ 



Sutures. — The sutural line has been especially well preserved in the large 
fragment quoted above. On account of its «ze, which nearly agrees with the 
dimensions of Acrochordicei-as Damesi Noctl. and of the Bosnian typo, illustrated 
by F. v. Hauer, it allows a closer comparison with those two species than the 
small type-specimen of A. Carolina} figured by E. v. Mojsisovics. It agrees in 
general with the sutures of the Bosnian form as illustrated by F. v. Hauor (1. o. 
Taf. V. fig. 2 c), but differs from it in some details. Those differences ohiefly 
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affect the sutural elements inside the principal lateral saddle. The second lateral 
lobe is not bicuspidatc, but is provided with a large number of unequal indenta- 
tions. The adjoining saddle, which coincides with the umbilical tubercles, is of 
larger dimension's. The umbilical lobe is broader and deepor and not followed by 
any Baddle. The brachyphyllic serration of all saddles is less distinctly developed. 

The less remarkable width of the principal lateral lobe and the club-shaped 
character of the saddles are conspicuous features of distinction between the sutures 
of our Himalayan species and of the German Acrochordiceraa Dameti. 

It lias been remarked by E. v. Mojsisovics, that in A. Carolina the position 
of the second lateral lobe is rather uncertain. In his specimens the projection of 
the periphery of the preceding whorl touches this lobe in the last volution in later 
stages of growth. It might consequently be equally well regarded either as a 
lateral or an auxiliary element In my examples the spiral of projection is 
gradually Rbifted towards the inner side of the second lateral lobe in later stages of 
development, and, in my largest specimen it even touches (he second lateral saddle. 
I therefore prefer to consider these two elements bb lateral, not as auxiliary ones. 

Locality: number of specimen* examined.— Muth (Spiti) 6, coll. Haydcn ; 
ridge between D liar ma and Lissar valleys 1, coll. La Touclie. 

Remarks. — From an examination of the sutural lines of Alpine and Indian 
examples of Acrochordicerat with those of A. Dameti I have come to the conclusion 
that they are not identifiable with Noctling's species. The name Acrochordiceroi 
Carolina must thorefore be retained for the Alpiao species. In A. Carolina the 
majority of Indian specimens here described might be included. It appears, how- 
evor, doubtful, whether the example from the Bosnian Muschelkalk of Han Bulog 
illustrated by F. v. Hauer, also belongs to A. Carolina. The larger number of 
umbilical tubercles and of dichotomous ribs and some differences in the character of 
the sutures would necessitate a rather wide range of circumscription of this species, 
if F. v. Hauer's type were to be included. There is, however, another species from 
the Alpine Muschelkalk, which, according to my opinion, must be identified with 
J. Carolina. This is A. undatum Arthaber, from the Muschelkalk of Grossreifling. 

Badly preserved fragments have led the author to a misinterpretation of this 
species, which was at first compared with A. puttericum. Complete specimens, 
which have been discovered later on, do not exhibit any difference from Acrochor- 
dicera* Carolina. 

From the upper Ceratite limestone of the Salt Bange a fragment has been 
referred to Acroohordiceras Dameti by Waagen (Ceratite Formation, Palaeontologia 
Indica, ser. XIII, Vol. II, p. 97, PI. PV, fig. 5). The correctness of this determina- 
tion is open to grave objections. To me the prcsenoe of tho genus Acrochordicerat 
in the Triassic deposits of the Salt Bange appears very doubtful. There is some 
probability of the fragments attributed to this genus by Waagen, belonging 
to Keyterlingitet. They exhibit a remarkable similarity to inner volutions of 
K. Dicneri Mojs., but it is, of course, impossible to decide with certainty the generic 
position of fragments so poorly preserved. 
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2. Acrochordioiras Balarama Dienor. 

1895. Acroekoriiemu Balarama Dieeer, llimil.y.n YamU, P»U»oot. India, mtt. II, Vol. II, pt 8. Th© 
Cepbdopod. cf Ibe Muohtlk.lk. p. 35, PI. VII. t s . 8. 

A. v. Krafft (Goncral Report, Geol. Survey of India, 1898-99, p. 19) believed 
Acrochordiceras Balarama to be an extraordinarily stout variety of A. Dameti. I 
deem it preferable to retain it aa a proper species. There are differences in shape 
and sculpture sufficiently well marked to justify a specific separation of A. Balarama 
and A. cf. Carolina. 

In A. Balaratna, the transverse section of the inner volutions is nearly circular. 
The umbilical margin is less distinctly defined. Umbilical tubercles are developed 
at a later stage of growth and are less prominent. The ribs are more numerous 
and less stout. The whorls overlap one another only very slightly. 

Of this species examples of small size only are known to me. The largest 
fragment of a body-chamber volution has a height of 10 mm. corresponding to a 
thickness of 22 mm. A similar proportion of height and thickness has not been 
noticed in any specimen of A, Carolina. 

Sutures. — Agreeing exactly with those of the preceding species. 

Locality: Number of specimen* examined.-mdh (Spiti) 2, coll. Hayden, 1, 
coll. Krafft ; ridsre between Dliarma and Lissar valleys 1, coll. La Touche. 

3. Acrochoediceras sp. ind. aff. pt;stkbico Mojs. 

Two fragmentary specimens belong Jo all appearance to a species of tho group 
of Acrochordiceras pustcricum v. Mojsisovics (Cephnlopoden dor Mcditcrranen 
Triasprovinz, Abhandl. K. K. Geol. lleichsanst. X, p. 143, Taf. VI, fig. 4), which 
is distinguished by the complete absence of umbilical tubercles. One of those 
specimen*, although attaining a diameter of 60 mm., is not only devoid of umbilioal 
tubercles, but its ornamentation is even less developed in the vicinity of the umbi- 
lioal edge, than in the marginal region of the lateral parts. The external resem- 
blanoe of this specimen to some representatives of the upper Triassic genus Jovites 
is rather remarkable. 

The two specimens are, unfortunately, not suitable for illustration. 

Locality : number of specimens examined. — Ridge between Dharma and Lissar 
vaUeys (Johar) 1, coll. La Touolie; Kaga (Spiti) 1, coll. A. v. Krafft. 

C. PlNACOCEEATITOIDEA. 

Genus: Sageceras, Mojsisovios. 

Sageceras, nov. sp. ind. 

A cast, 31 mm. in diameter, chambered nearly up to the anterior broken 
edge, and somewhat distorted by pressure, is comparable by its shape to 
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Sagecerat Walter*, v. Mojsisovica (Cephalopoden dor Mediterranen Triasprovinz, 
Abhandl. K. K. Geol. Reichsanst. X, p. 187, Taf. LIII, figs. 9, 11-18). The 
umbilicus, however, is smaller and early closed. The siphonal area is narrow, 
depressed in the middle, and separated from the lateral parts by sharp marginal 
keels. 

The sutures are not entirely known to me. I have not succeeded in developing 
the lobes, but the arrangement of the numerous, elongated saddles with out ire, 
rounded tops agrees with that in S. Walter*. 

The specimen, from the Muschelkalk of Jolinka, Byans (coll. Smith), is so 
poorly preserved that its illustration may be omitted. It represents a species, which 
is certainly not identical with any of the Alpine forms hitherto described. 

Genus: Nobiteb, Mojsisovics. 
Sub-gen. : Akaxorites nov. sub-gen. 

Ananobitks Monticola nov. sp. PI. XII, fig. 5. 

It is with some reserve, that I attribute this species to a new sub-genus allied 
to Noritei E. v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, 
Abhandl. K. K. Geol. Reichsanst, X, p. 201). Both its external shape and the 
character of its sutural line justify its being placed among the family of 
Noritida. But the special development of the siphonal lobe and of the auxiliary 
scries constitute a foature of distinction between this Himalayan species and 
the Alpine representatives of the genus Noritei, which to mo appears to be of 
sub-generic importance. 

The single fragmentary specimen from the upper Muschelkalk of the Bamba- 
nag cliff (cell. Krafft) is entirely chambered. Notwithstanding its fragmentary 
condition it is sufficiently well preserved to allow a fairly good re-construction of 
the entire shell. 

The cxtornal shape is that of a modoratoly involuto Meekocerat with a bian- 
gular siphonal part. The slowly increasing whorls are considerably higher than 
broad, and overlapping one another to less than one-half their height. 

The diameter of the umbilicus is equal to the height of the last volution. This 
proportion is not met with in any of the Alpine species of Noritee, all of which are 
provided with narrow umbilici. 

The lateral parts arc very flatly arched. Sharp marginal edges arc developed 
at later stages of growth than in NorUe* gondola Mojs. The penultimate whorl 
attaining a height of 6 mm. near its commencement, has a lenticular cross-section, 
with a rounded siphonal part, which passes gradually into the lateral parts. Even 
in the last volution, whero the flanks are marked off from the siphonal area by 
distinct marginal edges, the siphonal part itself is regularly rounded, not flattened, 
as is N. gondola 
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Shelly substance and cast arc almost entirely smooth. The surface is covered 
with very delicate radiating lines of growth. 

Dimensions. 

DUnctercf the shall 64 mm. 

.. .. « 



Height of tl* } «bov. the umbilical iot.it* 



rwhi.il 185 „ 

Thickiw of the U«t v»lutim 7 „ 

Sutures.— A. sutural clement of the greatest systematic value in Norites is the 
principal lateral lobe. As has been remarked by E. v. Mojsisovics, the principal 
lateral lobe in Norites and Pronorilet is divided iuto two branches by a median 
indentation rising from the base of the lobe. In the sutural line of my specimen 
this median indentation is as distinctly developed as in Norites gondola Mojs. I he 
perfect agreement of this lobe in the European and Himalayan speoies induces 
me to place the latter in the genus Norites. The strongest feature in the sutural 
line of the present species is the remarkable development of the siphonal lobe. In 
Norites gondola v. Mojsisovics (Cephalopoden der Meditcrranen Triasprovinz, 
Abhaudl. K. K. Gonl. Heichaanst, X, p. 202, Taf. LII, figs. 5-8) this lobe is very 
short and narrow and divided by a median prominence into two branches, each of 
them terminating in a single sharp point. The same character has been noticed by 
G. v. Arthaber in the speoies of Norites from the Muschelkalk of Grossreifling, 
described by him as Norites aphides, N. psiiodiscu* and .V. nrcuatus. In N.fal- 
catus the siphonal lobe is as deep as tho principal lateral one, but also narrow and 
provided with single-pointed branches. In N. monticola the siphonal lobe does 
not reach down as far ns the two lateral lobes but is more than twice as broad. It 
is strongly serrated at its base and provided with distinct denticulationa, especially 
so in the vicinity of the median prominence. The second and principal lateral lobes 
stand on an equal level. The second lateral saddle is followed by a very broad 
umbilical lobe, with many auxiliary indentations. A rudimentary saddle is divided 
by the umbilical suture. 

There is no European species of Norites which can be compered to the present 
one with regard to the development of its sutural line. A species, which has been 
described as N. subcarinatiis by F. v. Ham r (Die Cephalopoden des bosnischen Musoh- 
elkalkes von Uan liulog bei Sarajevo, Denkscbr. Kais. Akad. d. Wiss., Bd. LIV, 
p. 31, Taf. VII, fig. 7), which has also a broad serrated siphonal lobe and two auxi- 
liary lobes, probably belongs to Ifungarites rather than to Norites, as has been 
remarked by G. v. Arthaber (bcitrtrgo zur Paltcont. und Geol. Oe-terr. Ungarns, 
etc., X., p. 91). 

With Paranorites "Waagcn from the Ceratite Sandstone of the Salt Range (Salt 
Range Foss. Palajont. Indica, ser. XIII, Vol. II, Ceratite Formation p. 157) our 
species agrees in the presence of a broad siphonal lobe and in the development of the 
auxiliary series. But tho character of the median prominence and adjoining 
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dictations in tho aiphonal lobe of Parunoritet is entirely different. Nor has the 
principal lateral lobe of Paranorites the median indentation characteristic of the 
family of Noritid*. 

Genus : Monophyllites t. Mojsisovics. 
A. Group of Monophyllites spheerophyllus Hauer. 
1. Monophtllitbs sPHjjBOPHYLius Hauer. PL XIII, fig. 11. 

1880. AmmonUe, rpkaropkjllu* F. t. Huwr, Dankwhr. K»i«. AM. d. W.»»n.eh.. p. 113. 
T»f. XVII I, fig. 11. 

1S69. V k*ropkyllum R. Mojito., Jahrb. K. K. Gtol. IWoWn.t., p. 688. 

T.f. XVI, fig. 8. 

1889. ItimopkyllUet tpkaropkyllm E. t. MoJiiaoTie* Die Cephalopodao dor Mrditrrranan 
Triaaprovliu, Abbandl. K. K. Oeol. R«loh«aji.L, X. p. S06. r»f. LXXIX. Ir. 1-3. 
1888. M. tpkenptyim, f. r. H»n«. DmkKibr. Ka». Akad. d. Wi„, Bd. LIV.. p. 83. 
1898. M.*pk*npkyU; F. t. Hauer, iMd., Bd. MX., p. 280. 

1900. JT. tpk*repkftliu Di«n«r, Die triadiache Cophalopodetifanria d«r 8rhifcbli«gho»h«, 
Baitrwgo «nr. Palaxint. and Oeol 0»»t*rr.-Ungarn«. ou. XIII, p. 21. 

1904. M. tpiiervpkglltu Martelli. Ceralopodi t,Uat«i di Boljerioi pr«no Tir n»l Mao- 
toiMgro, Palmmt. IUlioa,X,p. 99, Ta». VIII, fig. I, IX, fig. 6. 

A few specimens from the upper Muschelkalk of Kaga, Spiti (coll. Krafft), are 
identical with this common species of the European Muschelkalk. Id their goneral 
shape and involution they agree exactly with the example figured on PL LXXIX, 
fig. 3, by E. v. Mojsisovics, but nrc of somewhat smaller dimensions. The diameter 
of the largest specimen is about 70 mm. All the specimens are injured by weather- 
ing and exhibit but few traces of their shelly substance. Their most conspicuous 
character is the sutural lino, which agrees exactly with that of Monophyllites 
gpheerophylltts, but differs from tho sutures of all Indian representatives of the 
genus by tho presence of three lateral saddles. 

Locality : number of specimens examined.— Upper Muschelkalk, Kaga 
(Spiti) 3, coll. Krafft. 

2. Monophyllites Kinoi Diener. PL XIII, fig. 5. 

1898. Mtmwtylik. Kingi Diener, Himalayan Foaa. PaU>ont. I n di», wr. XV. Vol. II, Pt. 2. Cphalo- 
pod* of the Mowhelkalk, p. 109, PI. XXXI , fig. 10. 

A speoios of Monophyllites from tho Triassic limestone crag of Chitichun No. I, 
distinguished from M. tphteropkyUut v. Uauer by the presence of two lateral 
saddles only, was described by mo in 1895 as M. Kinoi. With this species a small 
number of examples from A. v. Krafft's Himalayan collection from the ower 
Muschelkalk of Spiti and Kumaon can be identified. 

The largest specimen, which has been taken for illustration, is considerably 
larger than my type-specimen, from Chitichun No. I, with which, however, it 
agrees in its obliquely elliptical outlines and in the shape of its transverse section. 
Its siphonal part is more highly rounded than in M. Sara Diener, and is not marked 
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off from the lateral parte by any distinct siphonal margin. The whorls are 
high-mouthed and strongly compressed. 

The shelly substance having been perfectly preserved in this specimen, both 
the 111! nilTOUS, faintly marked, radial folds and the delicate transverse strise of 
growth are very clearly exhibited. The transverse striie are directed radially and 
cross the siphonal area without being turned forward, as in M. spharophyllut. 

In a second specimen the radial plications arc a little more sharply marked 
and constitute an element of ornamentation considerably exceeding in strength the 
transverse striae of growth. 

A third specimen is a transitional form between Monophylliles Kingi and 
M. Mara, having less strongly oomprcssod whorls and a more broadly rounded 
siphonal area. 

Dimensions (of the figured specimen). 



r of lb. .heU 17 Dm 

Height of 111* outer whorl 36 „ 



Corn-Bonding h.ight of the .boll 70 „ 

» ttmbllteui . ...... 20 „ 

The measurements of this specimen, corresponding to the diameter of my type- 
specimen from Chitichun No. I, are as follows :— 

Diameter of the .hell . 

„ „ iimbilicm 23 „ zi „ 

Height of trwonLr-horl S3 „ 31 „ 

Thicknnw 16 „ 12 „ 

Sutures. — In consequence of the larger size of my specimens their sutural linea 
do not agree with those of my type-specimon from Chitichun No. 1 in every detail. 
All essential features are, however, identical. There are only two lateral saddles 
present. The principal lateral saddle is considerably larger than the short and club- 
shaped siphonal one. 

The lateral lobes aro tricuspidato. The umbilical lobe is provided with a small 
number of secondary indentations. 

Locality .- number of specimen* cram ined. — Lower Muschelkalk, "W. of Lilang, 
2, coll. KraITt ; Bambanag cliff 1, coll. Krafft. 



3. Monopuyllitks Daiia. Diencr. PI. XIII, figs. 6, 7. var. PI. XIII, fig. 8. 

1885. Monophfllii'j Rara Dinner, Palwont. Indie*, ttt. XV, HinialaT.n Foa»., Vol. II, Pt. 2, Cephalopoda 
of the Mwhelkalli, p, 10», V\. XXXI, &g. 9. 

From the lower Musohclkalk of Lilang and of the Bambanag cliff several speci- 
mens of HonophylUtes hare been collected by A. v. Krafl% agreeing in all essential 
points with M. Ilara from the Triassic limestone-crag of Chiti<:hun No. I, so that a 
description of them may here be omitted. 
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A specimen from the Shalsbal cliff (beds with Spiriferina Stracheyi) ia distin- 
guished from the typical form by its very high and compressed transverse section 
and by its more strongly markod radial ornamentation. I regard this specimen as 
a variety of Monophyllitea Ilara. 

Sutnrea. — Agreeing in every respect with those of the type-spcoimen of M. 
Sara, as may be seen from the illustration in fig. 7. 

Locality : number of apecimena examined.— Lower Muschelkalk, west of 
Lilang, 3, coll. Krafft ; Bambanng cliff 2, coll. Krafft ; Shalshal cliff 1, coll. Krafft. 

Remarks. — The group of Monophyllitea Sara and M. Kingi, distinguished 
from M. apharophyllu* by tho smaller number of lateral elements in its sutural line, 
is rather widely spread in the Muschelkalk of tho Tethys. In the Triassic limestone 
of Ismid (Asia Minor) it is represented by two speoies, which are, unfortunately, 
imperfectly known, Monophyllitea Kieperti Toula, and M. anatolicu* Toula (BeitrsBge . 
z,ur Pala;ont. iind Geol. O&terraoh-TJngarns etc. X, p. 170, Taf. XX, figs. 5, 6).,^ 
Another representative of the group is Monophyllitea aicholicua Diener (M£niJ 
Comite" Gool. deb Kussie, St. Petersbourg,:T. XIV. No. 3, p. 29, Taf. V, fig. 1) from 
the Muschelkalk of the Russian Island near Wladiwostok (TJssuri district). This 
species has been elevated to the rank of the prototype of a proper genus, Uaaitritea, 
by Hyatt (Zittel's text-book of Palaeontology, English edition, p. 566), and was even 
removed entirely from the family of Megaphyllitidee. With this view I cannot 
agree, taking into consideration the strong resemblance of Monophyllitea aichoticua, 
M. ilara and 31. apharophyllrxa in their sliapc, involution, sculpture and sutural 
lines. This resemblance is so great, that even a specific distinction can only be 
baaed on rather subordinate characters. 

B. Group of Monophyllitea Sueaaii Mojs. 

4>. Monophyllites cp. Pbadtdmna Dien. PI. XII, fig. 9. 

1895. ilonopkuUUti Prrulyumna Ittcnrr, Palvontologia Indies, «»r. XV, Himalayan Poai., VoL II, Pi. 2, 
Cephalopoda of the liurh.lUk, p. 100. PL XXXI. 8g». S, 4. 



This is a fragment very similar to the type-specimen of Monophyllitea Prody 
umna from the Triassic limestone crag of Chitichun No. 1 , illustrated in fig. 4, 
PI. XXXI of my above-quoted memoir. Two indistinct fimbriae are noticed in 
the last volution. The transverse section is of nearly circular shape and of equal 
height and width. 

I have not succeeded in developing the sutural line. 

Locality : number of apecimena examined.— Lower Muschelkalk, west of 
Lilang, 1, coll. Krafft. 

5. Mokot HTLXIT88 Cospfcii Diener. PL XIII, fig. 10. 

1888 ilontrplnllittt Crmfkrii DieMr. Himalayan Pom. ralawnt. Indioa, Mr. XV, Vat. II, Pt. 21, 
Cephalopoda of thi Miurhelkalk, p. 107. PI. XXX, fin. 7, XXXI. fist. 1. 3. 

A well preserved specimen of Monophyllitea of large size and with a smooth 
shell from the lower Muschelkalk of Lilang belongs to this speoies, one of the 
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commonest and most characteristic species of tbe Triassic limestone crag of Chiti- 
chun No. I. It has nine volutions besides the embryonic cell, corresponding 
to a diameter of 55 ram. One-quarter of tbe last volution belongs to the 
body- chamber. 

My example agrees with the typo-specimen of 3f. Confucii in its shape, invo- 
lution, and sculpture, aDd also in all details of the sutural line. 



1883. Sturia SantoriuH E t. Mopinorirt, CophnlorodiK! dor Mixiitrrrtnnn Trinnrrr/Tini, Abbtndl. K. K. 

Gfol. K-ietMft X-, p. 2*1. T»f. XLIX. fig.. 6-7, T.f. L, fi*. 1. 
181*7. Sturia S; m ,nii. P. r. H.«,*r. Pmk-.br. K.it. Ak»d. d. Wuwiik h . LI V, p. *8. 
18D8. Stur.a San.orinii. F. ». H.i.rr. ibidtn., LIX. p. 8SS. T.f X, fi(t. 7. 

1896. Sturia Sun.onnii. Det,rr, HimiL Fn... Pnl-oonl. Indict .er. XV, Vol. II, Pt. S, frphikpoda of th« 

Mn«o!>.lk*lk, p. til. PI. XV. 
1896. Sturia Sannaviuii 0. r. AitlaVer. Di* CVphalopodenfauna d*r HrHlIn^' K»lto, Iiritrege tar 

Pilawut. und (l«ol. OMtrrr. Ucgirna ete. X, p. 2)6. 
1800. Sturia Sannrinii Pien*r. Pie C*| lialftpoilnr.fnnna dor Srbifchlinghoebc, Bett/a^e rar Faloon*. 

noil Gaol. Oritrrr. I'ngarna etc. XIII, p. 33, 
1900. Sturia Santunmii Torai)oum ZoiU. hr. Umtacb. Gaol. Gw., 58 Bd., p. 138. 

Two fragmentary but tolerably well preserved examples of this species were 
collected by Haydcn in the upper Muschelkalk of Kaga, S|iiti, one of whieh 
is nearly equal in size to the example from the Himalayan Muschelkalk of the 
Shalshal cliff. 

I do not hesitate to identify the Indian and Alpine forms, notwithstanding 
slight differences in the shape of the spiral lines near the siphonal margin, which 
have been noticed by Q. v. Arthnbcr. 

The stratigraphical value of Sturia Saruocinii as one of tlie most widely 
distributed species of ammonites in the Muschelkalk of the Tetbys has been 
considerably reduced by the discovery of two species of Sturia very nearly allied 
to the present one in julie deposits of the Salzkammcrgut by E. v. Mojsisovios 
(Cephalopoden der HallstiUter Kalke, Abhandl. K. K. CieoL Ileichsanst., VI— 1, 
Supplement, p. 307). Their specific distinction from Sturia SatuovinU is based 
on only very subordinate characters, whieh are barely accessible to observation 
in incomplete specimens. 



In acoordance with E. v. Mojsisovios, 8teinmann and Zittel, tbe name Gymnitet 
is retained here as generic designation for the group of Ammonite* incult us Beyrich, 
Hyatt's attempt to introduce the name Aegocerat Waagen for this group being 
opposed to the rules of palseontological nomenclature. 



Genus : Sturia v. Mojsisovios. 



Sturia Sa.nsovikii v. Mojsisovics. 



Genus : Gymjtctbs v. Mojsisovics. 
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1. Gymnites Jollyanus Oppel. 

I, p 271. PI. LXXY, luf. 4. ° * 7 

IBM. Oymuil'i Jollvanut, DitnuT, Him&U»ao Fim. Pabnont. Indiea, >cr. XV, Vol. II, Ft 2, Cepbalopod* 
of th« MnecUlkelk, p. 51, 1-1. X. fig. 7, XI. fig. 1. XII, fl K . 1. 

Of this characteristic sponicB of the Himalayan Muschelkalk specimens have 
been mot with in the materials collected hy Hayden, La Touche and F.K . Smith 
from the following localities: Kiud (Spiti) 6, ridge between Liasar and Dharnia 
valleys 1, Jolinka (Byans) 1. 

2. Gymnites Vasantasbna Dienor. 

1H95. Qfmnitf Vatantatena Dienor, HimAlayan Fon. Palsont. Indies, *er. XV, Vol. II, Pt. S, Cephals- 
pod* of the Muwhelkelk, p. 52, PI. XIII, 6k. 8. 

Two fragmentary specimens of Gymnites with strongly compressed whorls 
differ from G. Jollyanus by very faintly developed radial ribs, which are confined 
to the vicinity of the umbilical margin in the last volution, and by the arrangement 
of tho sutural line. The principal lateral lobe is divided into two basal branches, 
whereas in G. Jollyanus it ends in a single terminal digitation. The outer branch 
of the siphonal saddle is not very strongly doveloped. Iu all these characters my 
specimens agree with Q. Vasantasena. 

Locality : number of specimen* examined. — Upper MuBchelkalk, Bambanag 
cliff, 1 mile west of Martoli encamping-ground, 2, coll. Krafft. 

3. Gymnites incultus Beyrich. PI. XIV, figs, 1, 2. 

ISCfi. Ammo*itet incnlt«i Bejrrieh. MoBatebw. Kg). Akad. A Win., Berlin, p. 669. 

1867. Ammonil't mrattm Beyricli, ITeber einlge Cephalopodcn ana dera M neghelkalk der Alpeo und neber 

TrrirandU Artra, Abhandl. KgL pre.H Akad. d. Wiav, Berlin. 1888, p. 1:12, Taf. Ill, Ig. 1. 
1888. O-fmnitf imrultui E. r. Mojiuoriea, Die Ofiibalopoden der Medltetranen Triaiproruit, Abbandl. K. 
K. (JeoL BeicWnat., X, p. 2:(3, Taf. LIV, figa. 1-8. 

1868. O. inemltat T. t. Haaer. Cephalopoden doe BoaniMnen Mnacoelkalkes Ton Han Balog, Denkttbr. 

Kais. Akad. d. Wi«., Wien, LIV, p. S4. 
1000. Q- incultui Diemr, Cepljelopuden/auna der SotileehUngUoehe bei lle'Utatt. Beitrnge tar Palwoololo- 

gi« u. Geo). (Meir.-Pngarai. ete. XIII. p. 22. 
1901 O. intuitu* Mirtelli, Cefalnpodi tria-ici dl Bo'.jeTiei preaeo Vir nel Moot»negro, Patuont. Italica, 

Vol. X. p. 104, Tar. V, figs. 9, 10. 
1806. O. »■<•■«« Airaghi, Ansrooniti triaaioi del Memte Rite In Cadore, Boll, goc Qeol. Ital., Vol. XXIV, 

p. 264. 

Among the numerous specimens of Gymnites collected in the Muschelkalk 
of Spiti by Hayden and A. v. Krafft, two can be picked out, which agree exactly 
with descriptions and illustrations of Gymnites incultus, as given by Beyrich and 
B. v. Mojsisovies. 

Both specimens consist of air-chambers only. One of them is of moderate 
si«e, attaining cxaotly the dimensions of Beyrich's type-specimen from lleutte. 
The whorls are strongly compressed and bordered by flattened lateral parts. The 
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greatest transverso diameter corresponds with the middle of the flanks. The siphonal 
part is highly rounded. 

The second specimen is a fragment of large size, reaching a diameter of 200 mm. 
Its inner volutions are not entiroly preserved. It agrees with the smaller example 
in the character of its involution, hut its largest transverse diameter is situated a little 
below the middle of the sides. The umbilical margin is rounded, as in the former 
specimen, but the umbilical wall slopes more steeply towards the umbilical 
suture. No radiating ribs have been noticed in the last volution. 

I have given an illustration of the complicated sutures of thi* species. Its 
agreement with the illustration given by E. v. Mojsisovics is very remarkable. 
I cannot see any reason for separating this specimen from the European representa- 
tives of Gymnitei incultus. 

Dimensions. 

PI. XIV, fig. l. PI. XIV, fig 2. 

Di«m«t«r of the .bell 02 mm. 202 mm. 

umbilicus 35 
Height of "t)..T»bo«tlwnmbilir»l mt tl » ... 38 " 70 " 

lut volmiuB j „ ,i preceding whorl . . 24 „ 65 M 

Thicknwi of tb« Ift volution U „ 38 ,. 

Locality ■. number of specimen* examined.— North-west of Muth, Spiti, 2, 
coll. Hayden. 

4. Gymnitbs cf. Htjmboldti Mojsisovics. PI. XIV, fig. 3. 

1862. Gymnittt Humbaldii K. ». MojilnrSc*, ftplitlopodm da llsditirmnsn Triu^rorini, Abhtodt. K. 

K. Uool. Rci«-h«n.t., X, p. 335, T»f. LV.ffig.. 1-3. 
1SS8. Q. HumbalJli P. t. H»o.t, Die C«pb»lopod«n det Boanucbm » tuob*lkalk M ton Han Bolog. Detik- 

.chr. Km.. Ak«L d. Wi«.8n«b., L1V. p. 86. 
1900. O. HumMdti l>i™,r, Dio OpbJopod.nfauw d.r SehinbliGKhotb. bri li.ll.Utt, Bait™*, xtir 

Pftli&oet. B Geol. On'.orreich-UnKxni*, rte, XIII, p. 23. 
HW O. U.mboUtx Mui.111, Cef.Iopodl tfUiiei di Bolj^ci prwu Vir n.l MonUn^ro, V^mmU^t. 

lUlic, X. p. 105. 

The specific differences between Oymnites incultus Beyrioh, G. Falmai Mojs. 
and G. Humboldt* Mojs. are very subordinate, as has been remarked by F. v. 
Haucr (1. c, p. 154 ). According to the diagnosis given by E. v. Mojsisovics, G. 
HumboldU is distinguished from the other two species by a smaller umbilicus and 
by higher volutions. But the second character is not exhibited very clearly even in 
E. v. Mojsisovics' own type-specimens. My personal examination of rich materials 
from the Schiechlinghoehe and from the Bosnian Muschelkolk of Han Bulog has 
convinced me that neither of the two features of distinction enunciated by E. v. 
Mojsisovics is very prominent, and that the three forms are most intimately linked 
together by transitional shapes. 

Among the representatives of tho genus Gymnites in the Himalayan collection 
there is one example from the Muschelkalk of Muth, Spiti (coll. Hayden), which in 
its external shape and involution seems to agree nearly as well with Gymnite* 
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Humboldti as with G. incultus or G. Palmai. Although poorly preserved, it is 
possible to estimate its original dimensions, which were as follows :— 



aw . 

. . CO.. II 

HfigMof th* '.Ml volution ........ 61 



In the width of its umbilicus this specimen represents a transitional form 
between the three species quoted above. In the proportion of height and thickness 
of its last volution it stands nearer Qymnites Palmai than G. Humboldti. If, 
nevertheless, I refer it provisionally to the latter species, it is on account of its 
sutural line, w hich agrees very closely with that of the type-specimen of G. Hum- 
boldti, from the iluschelkalk of the Schreyer Alpo. It is especially the character 
of the second lateral lobe in which its sutures differ from those of G. Palmai. In 
G. Palmai this lobe is divided into two branches by a central indentation rising 
from its base, whereas in G. Humboldti it terminates in a long median point. In 
G. incultus, the branches of the siphonal saddle are broader and provided with more 
richly 



5. Gtmnitks Mandiva. nov. sp. PL XV, fig. 1. 

This species is nearly allied to Qymnites incultus Beyrioh, from which it differs, 
however, by the shape of its cross-section and by its leas richly serrated sutures. 

In its volutions my type-specimen agrees almost exactly with the large example 
of G . incultus, from the Muschelkalk of the Schreyer Alpo, illustrated by E. v. 
Mojsisovics on PI. LIV, fig. 1 of " Cephalopoden der Meditcrranen Triasprovinz." 
But the character of its transverse section is remarkably different. The whorls are 
very high and strongly compressed. The siphonal part is narrow, rounded above, and 
bordered for a short distance by sides which aro nearly parallel. The divergence of 
the lateral parts does not commence at the siphonal margins, as in G. incultus or 
G. Humboldti, but the siphonal region takes the form of a narrow crest elevated 
above the general contour of the shell. 

This shape of the cross-section is restricted to the chambered portion of the 
shell. In the body-chamber, to which one-third of the last volution belongs, a 
complete change of outline and of sculpture takes place. The cross-section becomes 
square, with a broad and flattened siphonal area, separated sharply from the lateral 
parts which it meets in a right angle. The smooth sides arc covered with strong, 
sharp ribs rising into obtuse tubercles in the vicinity of the marginal region. At 
the same time the volution becomes lower, but broadens out considerably. 

Dimension*. 

Aperturr. Lut air.ch«mber. 

DuratMT of ti>e •bell l&B mm. 142 mm. 

i. i. h umbilical ..... 06 „ 63 „ 

Height of the } nbovn the umbilical itltnre . 4S „ 4? „ 

U>t Tolatioa ) ., ., preceding whorl 38 5 „ ... ,, 

TVwln>«». of th. W wlalioi. 33 ,. 21 
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Sutures— Similar to those of 0. incultua, but simpler. The branches of the 
saddles are without secondary indentations. Principal lateral lobe developed 
asymmetrically. 

Locality t number of specimens examined.— Muth (Spiti) 1, coll. Hayden. 
6. Gym kites Kirata Dioner. 

1995. GumnittM Kirata Di««.r. HiraAl. Fo* P»l»ont. Indie.. Mr. XV, Vol. II, Pt. 2. CepMopodt of tU 
Moichelki k. p. 53, PI. X, fig». 2, S. 

The group of Gymnites with elliptical outlines, to which the name Ammonites 
Batteni was provisionally assigned by Strach^y (Palaeontology of Niti, PI. XI, 
fig. 2), is very richly represented in the Himalayan collection. In my memoir on 
the Cephalopoda of the Himalayan Muschelkalk I have advocated the separation 
of three species among this group, Gymnites Kirata, O. Sankara, aud a third, 
unnamed species, which is distinguished from the latter by the development 
of lateral ribs. 

Gymnites Kirata agrees with Stoliczku's variety of Ammonites Batteni with low- 
but thick whorls. It. is represented by threo specimens in Smith's collection from 
the Muschelkalk of Jolinka (Hyans). Two examples of smaller size than the type- 
specimen from Lilang have strongly inflated whorls of nearly equal height, and 
thickness. The third specimen is of very large size, attaining a diameter of 135 mm., 
and is provided with its body-chamber. Its lost volution is strongly compressed, 
whereas its innor whorls are as strongly inflated as in the two former examples. 

In all my specimens the umbilicus is very wide and the number of whorls 
exposed within it is very large. No transitional shnpns between tin's species and 
Gymnitet Sankara with high and strongly involute whorls have as yet been noticed. 

Locality .- number of specimens examined. — Jolinka (Byatis) 3, coll. Smith ; 
north-north-west of Kaga (Spiti) 1, coll. Krafft. 

7. Qymnitks Sankaba Diener. PL XV, fig. 4. 

1896. Gymnite. Saniara Diontr, Him41»v»n P*.,., P.l>onL Indie, «r. XV, Vol. II, Pt. 8, Cephalopoda of 
the J4-ioh.lk.lk, p. 66, PI. XI. fig. *. 

In Gymnites Saniara the high, compressed forms of Ammonites Batteni 
Straohey, with strongly involute whorls, havo heen includeu. Notwithstanding the 
huge number of specimens known to me, tbe variability of the species is almost 
insignificant. There is no considerable difference between single individuals 
either in the involution or in the inflation of their shells. This is exactly the 
opposite of what has been noticed in European representatives of Gymnites. With 
rich materials of this genus from the Muschelkalk of the Schreyer Aipe, Schiechling- 
hoehe or Han Bulog at hand, one is at a loss to make a clear distinction between 
G. Palmai, G. incultut, Q. Humboldt i, etc., which are connected by so many 
transitional shapes. Transitional forms of similar kind connecting G. Sankara with 
other species of Indian Gymnites with elliptical outlines are not known to me. It is 
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almost invariably the same proportion of height and thickness and the same rate of 
involution which characterise all specimens and make them look one exactly like 
the other. I have not met with a single case in which a distinction of the species 
had to be made in a rather arbitrary manner, as has often to be done when 
determining European examples of Gymnitet. 

All my specimens agree closely with tho type from the Muschelkalk of Lilang. 
In the collections examined examples of every size are represented. The largest 
individual with a diameter of 190 mm., exceeding considerably the dimensions of the 
type, is provided with a part of its body-chamber. An example of medium size has 
been figured in order to show that the proportions are not subject to variation from 
the adolescent stage of growth to old age. The dimensions of this specimen are 
as follows : — 

. 73 mm. 

• • • 28 ,. 
• 27 .. 

• . 9*5 

Locality ; number of tpecimem examined. — Jolinka (Byans) 28, coll. Smith ; 
ridge between Dhsrma and Lissar valleys 1, coll. La Touche ; Kaga (Spiti) 1, 
colL Hay den. 

Uemarki.— There is no Alpino species of Gymnitet with elliptical outlines 
known to me, in which the whorls are as strongly compressed as in G. Sankara. 

8. Gymnitkb sp. ind. ex aff. Sankaba Dien. 

1885. Q t m»il« tp. »"»■/. **. off. 6. Sankara Ditnw, TlioiUTMi Fi*». PakwoU Inii<», nr. IV. Vol II, 
Pt. 2. CepWopod. of the Mwch.lkalk, p. 57, PI. XIII, fig. 1. 

A small number of fragments from the lower Muschelkalk of Lilang and of 
the Gyundi river (coll. Krafft) is probably referable to this species, which differs 
from G. Sankara by a thicker transverse section and by the development of lateral 
ribs in the lower portion of the flanks. 

Besides this species, some representatives of the genus Gymnitet with normally 
encoiled whorls have been noticed among A. v. Krafft's collections from tho lower 
Muschelkalk of Lilang. 8ome of them arc provided with lateral ribs. The major- 
ity have smooth shells. They arc too fragm.entarily preserved to allow of specific 
determination. ■ 

... i » 

9. Gymnitfs dkpauphbatus nov. sp. PI. XIV, fig. 4. 

This is an entirely chambered fragment of a Gymnitet with a wide, open um« 
bilicus and,with high, compressed whorls, which in its external characters appears 
to be very similar to G. incultut Beyr. In the only fragment available for exami- 
nation the height of the transverse section is 32 mm. and the thickness 15 mm. 
Along the middle of the flanks there is a very distinct spiral ridge, whose continuity 
is, however, interrupted repeatedly by intervening depressions. 
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Sutures. — The most interesting character of this species is its sutural line, 
which differs from the sutures of all congeneric forms hitherto known. It is in a 
rather low stage of development, with doliehophyllic lobes and saddles. In this 
respect it recalls the sutural line of Japonite* Vgra Diener (Himalayan Foss. 
Palieont. Indica, ser. XV, Vol. II, Pi. 2, The Cephalopoda of the Muschelkalk, 
p. 112, PL XXX, fig. 6;, whioh waB originally mistaken for a representative of the 
genus Qymnites. But the present species is certainly a true GymnUes, its 
auxiliary series being united with the second lateral saddle into a kind of suspensive 
lobe, sloping obliquely downwards to tho umbilical suturo, whereas in J. Vgra the 
lateral and auxiliary elements tire distinctly separated. Otherwise a distinction 
of the two species would prove very difficult. 

Since Qymnites Vgra has been transferred to the genus Japonttes by E. v. 
Mojsisovics, the present species must be considered as the most primitive type of 
Gymnites, any trace of ramification being yet absent in the saddlos, which are 
entirely doliehophyllic. 

Locality : number of specimens examined. — Lower Muschelkalk, Lilang, 1, 
coll. Krafft. 

10. Gymnites relioiosus nov. Bp. PI. XVI, fig. 2. 

This is a new species of the group of Gymnites Credneri v. Mojsisovics (Cepha- 
lopodcn der Mcditcrrancn Triasprovinz, Abhandl. K. K. Geol. Koichsanst., X Bd., 
p. 237, Taf. LIX, figs. 1-3). It differs from tho Alpino species by the smaller egres- 
sion of its umbilicus and by its higher volutions, whioh increase more rapidly. A 
remarkable difference consists in the arrangement of the sutural line, which is 
characterised by the steep slope of its auxiliary elements. 

My type-specimen is of obliquely elliptical outlines and provided with a narrow 
umbilicus, which scarcely departs from the normal spiral in the last volution. 
The whorls are very high and strongly compressed, with flat, parallol sides 
and with a regularly rounded siphonal aroB. The umbilical wall is low but steep 
and separated from the lateral parts by an obtusely rounded-off edge. 

Tho shell is almost entirely smooth. No spiral ridge is developed along the 
middle of the flanks as in G. Credneri. 

One- third of the last volution belongs to the body-chamber. 



Diimrtor of Iht »h«]l 84 mm. 

„ „ uoibilioiii . 16 „ 

Maximnm h.ight of lh« l«t whorl Vi « 

» width „ „ „ „ . . , . . . . . J6 - 6 „ 

Jlinlmnm height of Ihclitt whorl 29 „ 

„ width „ i * ■ . . i • . . , .14,, 

CorrMponding diameter of the nhcll 00 „ 

„ M i. » orahilieus . . . • • • . 9 m 



Sutures.— Similar to those of Gymnites Sankara Diener, but less richly ramified. 
Four auxiliary saddles, which are very steeply inclined. 

Locality : number of specimens examined.— U ppcr Muschelkalk, Thabo (Spiti). 
1 coll. Hay don. 
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11. Gymxitbs sp. ind. aff. belioioso Diener. PI. XVI, fig. 3. 

A spocimon of Gymnitea from the Muschelkalk of Muth, Spiti (ooll. Hayden), 
differs from the prcooding species by its normal shape only, whioh is not obliquely 
elliptical. The egression of the umbilicus is more distinctly marked in the last 
volution. It is only a matter of convenience, whether or not this difference in 
shape be considered as a distinctive character of speoifio valuo. 

12. Gymnitks sp. ind. aff. subclauso Haucr. 

A single, greatly weathered specimen of Gymnitea from the Muschelkalk 
north-north-west of Kaga, S|>iti (coll. llayden), is too badly preserved to permit a 
satisfactory illustration. Its general shape and its very narrow umbilicus recall 
Gymnitea aubclauaua F. v. Uauer (Denksohr. Kais. Akad. d. Wisonsch., Wien LIV, 
p. 33, Taf. VII, fis;. 5), from the Bosnian Muschelkalk of Han Bulog. The specimen 
is nearly as largo as Bauer's typo and considerably larger than the example from 
the Schiechlinghoche, illustrated by myself in Beitrage zur Palaeontologie und 
Gcologie Oesterreich-Ungarns etc., XIII, Taf. I, fig. 4. 

The Himalayan specimen certainly belongs to a new species. Near the 
beginning of the last volution traces of the original sculpture have been preserved. 
Falciform ribs are developed along the middle of the sides, as in Buddhoitea 
Rama. From that speoies, however, tho present one is distinguished at a glance by 
its rounded sipbonal parts. 

Dreinctar of the shell .......... 10S mm. 

„ „ „ unbilicue 7 „ 

Height o( the (abate the umbilical euture 60 „ 

but Tolutinn I „ „ preceding wnorl 41 „ 

Toiokneea of the tut rotation about 25 „ 

Sutures. — The sutures are but imperfectly known to me. Enough of them, how- 
ever, has been made accessible for examination to prove that tho specimen 
belongs to the genus Gymnitea. The siphonal saddle was provided with a large 
external brancli, but it is too badly weathered to decide whether or not it was 
distinctly individualised as in G. aubclauaua. The auxiliary series is connected 
most intimately with the second lateral saddle. 

Sub-genus: AyAOYMNiTBS Hyatt. 

Gymnitea Lamarcki Oppel (Palseontologische Mittnlungen aus dem Museum 
desKgl. bayrischen Staates, 1863, I, p. 274, Taf. 75, fig. 3 from tho Muschelkalk 
of Ruling, Spiti, ha* b^en considered as the protntypo of a proper sub-genus, 
Anagymnitea Hyatt (Zitiel's Text-book of Paleontology, English ed.. Vol. I, 
1900, p. 557). 
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Although no diagnosis of the sub-generic characters has hecn given by Hyatt, 
it is not difficult to pick them out from my description of the species (Cephalo- 
poda of the Musoholkalk, 1. c. p. 58). The stair-liko umbilicus and the sharpened 
siphonal part, together with a poor development of ramiGcation in the sutural line, 
might be considered as features of sub-generic importance. In 1895, it is true, I 
explicitly declined to establish a new sub-genus for this species, but since that 
time the tendency towards a narrow circumscription of genera and sub-genera in 
ammonites has advanced so far among most palaeontologists, that I no longer 
hesitate to aocept Hyatt's sub-genus. I do this the more readily since the nnmp 
has been suggested by F. v. Hauer for Gymnitea actUua, a species from the 
Muschelkalk of Han Bulog. which is nearly allied to G. Lamarck*, as has 
been explained in my above-quoted memoir. The remarkable affinities between 
A nagymnites and Japonites are also in favour of attributing a more independent 
systematic position to the group of G. Lamarchi. 

In the Indian Muschelkalk Anagymnitei Hyatt is represented by two now 
species besides Gymnitea Lamarcki Oppel. 



Anagymnites of. aoutus v. Hauer. PI. XV, fig. 3. 

1892. Oymnitei acatm t. Hauer, Beitrag* lur Krontaiu iet CsphalopoJcn am der TrUn tor Bognwn, I 
Nrar Funic am d«D Maaahelkaik tod Han Balog bci Sarajevo, Dcokichr. K«i«. Akad. A. Wua* LIZ. 
p. 2S& Taf. X, fig. 6. XI. fi* 2. 

The only specimen— from Kdga, Spiti, coll. Haydcn— reminds me very strongly 
of the genus Japonites in the character of its involution and in the shape of 
its transverse section. Nor should I have hesitated in grouping it with Japon- 
ites, had not tb c presence of a suspensive lobe prevented me from doing so. 
Although very little is exposed of the sutural line, the traces of auxiliary lobes and 
saddles seem to agree better with tlio corresponding sutural elements of Gymnitea 
than of Japonitet. 

My type-specimen is certainly most nearly allied to Anagymnitea acutut 
Hauer from the Bosnian Muschelkalk. Its slowly-increasing whorls leave a pro- 
portionately wide and deep umbilicus. The lateral parts conrergo regularly 
towards the sharpened siphonal fdgo, which is partly raised into a slightly promi- 
nent ket'l. There is no well defined umbilical margin, but the sides slope 
with gradually increasing convexity to the umbilical suture from the point of their 
greatest distance, which is situated below the middle of their height. In the 
inner volutions this umbilical convexity is comparatively higher, thus imparting 
to tho umbilicus a stair-like character. 

The sides of tho inner volutions are oovered with flat, broad and indistinctly 
defined plications. In tho last whorl, containing the body-chamber, very flat and 
narrow radial folds can only be traced in the lower portion of the lateral parts. 

The imperfect state of preservation of the only specimen known to me, excludes 
a direct identification with F. v. Hauer's Bosnian species. 
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From Anagymnitet Lamarck* Oppel tbisspcoies ia easily distinguished by the 
character of its involution, which is quite regular throughout all stages of growth, 
whereas in A. Lamarcki the rate of involution gradually increases so consider- 
ably, that the body-chamber whorl overlaps the preceding one almost completely. 



Dimeter of the .hell 64 m. 

,, „ ,, umbilical • • • • . . ■ . 80 „ 
Height at the f ebore the umbilical futatii . .81,, 
but rotation \ „ „ preceding whorl 18 „ 



Bemarkt— Anagymnitet aevtut is a very interesting species, on account of 
its affinities to Japonitet, which aro probably not dependent merely on external 
convergence. Tho sutural line agrees with that of Oymnitet in having a suspensive 
lobe, which slopes obliquely from the second lateral saddle to the umbilical suture. 
But the main saddles are only doliohophyllic, as in Japonitet, not richly ramified, 
as in typical species of Oymnitea, and the second lateral saddle is provided with 
a phylloid prominence at its inner margin. This prominence, which is cha- 
racteristically developed in all typical species of Japonitet, is also noticed in Ana- 
gymnitet Lamarcki. Thus Anagymnitet may perhaps be more nearly related 
to Japonitet and to the section of Ammonea irachyottraca than has hithorto 
been supposed. 

Anagtmnites TottKKNSn nov. sp. PL XV, fig. 2. 

This species is also nearly allied to Anagymnitet acutut v. Hauer. It has 
been based on a single but well preserved specimen of large size from Kagd, Spiti, 
coll. Haydcn. 

Tho shell has a slightly elliptical outline and very slowly increasing volutions, 
which overlap one another to moro than one-half of their height in adolescent 
stages of growth. In the body-chamber tho rate of involution slightly decreases. 
Near its aperture the last volution slightly overlaps the penultimate one to a little 
less than half its height. 

The contrast in the shape of the transverse sections of the outer and inner volu. 
tions is rather considerahlc. The inner volutions are strongly inflated and their 
lateral parts slope with marked convexity towards the umbilical suture. Thus 
the umbilicus in the adolescent stage of growth is very deep and stair-liko 
but gradually becomes wider and natter. In tho penultimate and last whorls tho 
flanks are very gently arched and their slope to the umbilical suture is barely curved 
at all. The section of the siphonal region takes the shape of an arrow-head. The 
flanks converge to a sharp siphonal edge, which, however, is not elevated into a 
proper keel. 

In the inner volutions, which are exposed within the stair-like umbilicus, 
indistinct plications are occasionally noticed. The penultimate and last whorls are 
entirely smooth. 
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Dimension*. 



Dianwti-r of the ib»ll (»lon; the tlmrter uli of th« Uit Tololior.) . . . 137 mm. 

Corivspoii linj diameter of Ibe umbilicus . . • . • • 41 „ 

Longt'Rt diameter of tho qmbiliosi . . . . . . 66 „ 

Bright of thf C »boT» tho ainhiKral wtaro 6? „ 

lut rotation \ ., .. pr«i-diii« whorl atwil 60 „ 

Thirkne.. of th. l«t TO !ulion 87 „ 



Suturea.— The sutural line of this spoeies is more decidedly gymnitic than in 
Anagymnitea Lnmarcki or in A. acutui. The main saddles are deeply incised »nd 
provided with phylla of different size and shape, no longer simply dolichophyllic, 
as in Japonitet, although not yet so markedly ramified as in typical forms of 
Oymnitet. The phylloid prominence ahVeting the innor margin of the second 
lateral saddle, is but faintly indicated. From this saddle a considerable number 
of auxiliary lobes and saddles slope towards the umbilical suture, forming 
together a broad and richly serrated suspensive lobe. None of the main saddles 
exhibit the club-shaped character which is so remarkable both in Japonitet and in 
Anagymnitea acutua. 

Tho affinity of this species to Japonitea is only rather distant. With tho ex- 
ception of the sharp siphonal edge, there is no character known to me, which might 
exclude an identification with the genus Qymnitea Mojs. 



Sub-genus: Buddhaitrs Diener. 

* 

Huddhait£s Hama Diener. 

1995. OymmUrt {Butldkaitr^ Rami lHoncr, Cephalopoda of the Ma«cMk»lk. Palsont. Indian, Mr. XV, 
Himalayan Kg*.. Vol. II, Pi. 2. p. 60, PI. XIII. &g. 3, PI. XIV, Eki. 1, 2. 

Of this interesting species one single example only has been collected, in the 
MuBchelknlk of Jolinka, hy F. 11. Smith. The developmental stages of Buddhaitet 
have been studied by myself in the type-specimen from the Shalshal cliff. 
The gradual changes in the shape of the umbilical area and in the siphonal part, 
in proportion to the progressing growth of the individual, have been mentioned 
as characters of special sub-generic importance. 

No important addition to our knowledge of the species has resulted from my 
examination of the new material. In 1895 complete sutures of small and medium- 
sized individuals were known to me, but in the sutural line of a full-grow n specimen 
illustrated in fig. 16, PI. XIV, tho external saddle and lobe had not been preserved 
entirely. An examination of the present example also shows, that the indi vidua liga- 
tion of the outer branch of the siphonal saddle gradually develops into the 
formation of a proper adventitious saddle, which, however, is not yet as clearly 
marked as in Canities or Pinacoceraa. 

The presenoe of proper adventitious lobes in the sutural line of full-grown 
individuals points to a close relationship of the species with Pinacoceraa. Thus 
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Buddhailet ought to be considered as a transitional type, connecting Pinacocera* 
and Qymnitea. 

The development of the outer hranoh of a main saddle into a proper adventitious 
saddle is of considerable interest. A comparison of the illustrations on PI. XIV, 
fig. 2, and PI. XIII, fig. 3, of my above-quoted memoir shows that the adventitious 
saddle of BuddhaUet Rama is only a detached outer branoh of the primary 
siphonal saddle, and has nothing whatever to do with the siphonal lobo or median 
prominence. This ol>scrvation is contradictory to the results of Noetling's examina- 
tion of the development of adventitious elements in Bteudogagecerat tnultUobahm 
(Palteontographica Vol. LI, p. 258). Buddhaites and probably even Curnites an 
Pinacocera* consequently agree with Indoceras or Placenticera* in the mode of 
development of their adventitious elements, not with Pseudosageceras. 

A remarkable ease of convergence exists between Buddhailet Kama and an 
Indian species of Pinacoceras, P. Loomisii Diencr. Full-grown examples of both 
species, occurring together in the Muschelkalk of Byans, can be separated only 
with difficulty. The very early development of adventitious saddles and the 
different cross-section of the inner volutions are the leading features of distinction 
in Pinacocera* Loomisii. 

Full particulars will be given in the detailed description of the latter species. 



Genus : Ptychites Mojsisovios. 

In the materials collected by Gricsbaoh and by myself in the Central Hima- 
layas of Spiti, Painkhanda and Johar, the genus Ptychites played one of the most 
important parts, both in number of species and of individuals. It is therefore a 
rather astonishing fact to find the genus very poorly represented in the collections 
of Hayden, A. v. Krafft and Smith. No new species has been notioed and of 
eighteen species, described hitherto from the Himalayan Muschelkalk, only eight 
are represented, belonging to the groups of ntgiferi, megaloditci, opulenti, flexuosi 
and of PL Malletianw. 

a. Group of Ptychites rugtferi. 
1. Pttchitks rtjgifbr Oppel. 

1865. Ammomitr, njiftr Oppel, FaWtoUigiwho MitUihn^n aa. dem Moa»nm dem Kgl. b»yr. Staate I, 
p. 283. T»f. 66. 

1895. Ptj/ekitet r*f\j>r Diu«r, Cephalopoda of tb» Mtuchtlkalk, Palvontologia Indica, nr. XV, Hiatal. 
Fom. Vol. II, Ft. 2, p. 64, PI. XXII. figt. 1. 2, XXIII, fig*. 1, 8, XXIV, figa. 1, 2. 

Of this common species fonr specimens were collected by A. v. Krafft 
near Kaga, 1 north-west of Muth (Spiti ) and 1 in the Muschelkalk of the 8halshal 
cliff. I have nothing to add to the description in my above-quoted memoir, based 
on an examination of much more extensive materials. 



120 FAUNA OF THE HIMALAYAN MU8C HE LKALK. 



2. Ptychites cf. COGNATOS Oppol. 

lgflfi. Ammcmitti eognatnt Oppel, P»UMfltologiseh« Mi teil. I, p. 896, Taf.fll. fig. 3, T»f. 86, fig. 4. 
1895. Ptyekitti tvjmttv Dicom, tif CephalopocU of the MiuclielWIk, 1. ». p. 67, PL XVIII, figt. 6, 6. 

Among Hayden's collections from the Muschelkalk of Kaga, Spiti, two speci- 
mens of Ptychites are probably referable to this species. 

Although provided with part of their body-chamber, they arc of small size, 
attaining a diameter of only 4.5 mm. In the narrow umbilicus, which is bordered 
by very steep walls, and in the great thickness of the cross-section in the umbilical 
region the two examples agroo with Oppol's typc-specimon of Ptychites cognatus, 
but their siphonal area is Issb broadly rounded. 



/?. Group of Ptychites megalodisei. 
3. Ptichites Sumitra Diener. 

1895. PtycHU, Smmitra Di*n.r, Himil»y»n Fom. P.Uwnt Indi«, mr. XV, Vol. II, Pt. 9. Cephalo- 
poda of th. Mucbelkstk. p. 72, PI. XXVI. 

This species is rather richly represented in Hayden's and A. v. Krafft's collec- 
tions from the Muschelkalk of Spiti. Although no specimens are known to me 
equal in size to the type from the Shalshal cliff, the examples from Spiti agree with 
them entirely in their specific characters. 

As has been explained in my above-quoted memoir, the features of distinction 
between Ptychites Sumitra and the Alpine Ptychites megalodiscus Beyrioh are 
rather insignificant. But as they have been noticed in all Indian examples hitherto 
examined and seem, consequently, to play the part of constant characters, they 
may fitly bo regarded as features of specific value. Such characters are the rounded 
umbilical margin and the more massive shape of the saddles in the sutural line. 

All my specimens consist of air-chambers only. The diameter of the largest 
example does not exceed 115 mm. in length. 

Locality: number of specimens examined.— South-west of Po. (Spiti) 2, coll. 
Hayden ; Kaga 1, coll. Hayden, 1, coll. Krafft. 



4. Pitch itks Sahadeva Diener. 

1896. Ptychitt, Sakadtra Diener, Cephtlojxxl. of the McMhelk.1V. Pilaont. Indir.. «r. XV. HimiL 
torn. Vol. II, Pt. 8, p. 71, PI. XXV. 6«* 1. i. 

Numerous specimens of this species were known to me in 1895 from Gries- 
bach's collections from Kalapani, Byans. A medium-sized example with elliptical 
outlines and strongly compressed volutions bas been noticed in F. H. Smith's collec- 
tions from the Muschelkalk of Jolinka. 
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y. Group of Ptychitet Mdlletianut. 
5. Ptychites Dtjrandii nov. nom. PI. XIII, fig. 12. 



1895. Ptyclitr, new. ip. tr iff. AfallHiamt Diener, Cephalopoda of the Hneebelkallc. I.e- p. 74, 
PI. XVII, ag. t. 

Of this for an, which is nearly allied to Ptychitet Malletianu* 8toliczka 
(Memoirs, Geol. Surrey of India, Vol. V, Pt. 1. p. 68, PI. V, fig. 1), a frag- 
mentary example only, from the Musohelkalk of Padam, Spiti, was known to me 
in 1895. In Haydcn's collection from Muth the species is represented by a fairly 
well preserved specimen, which justifies the introduction of a proper specific 



I have to add but little to tho description given in my above-quoted memoir. 
The umbilicus is very deep and stair-like, considerably deeper and narrower than in 
Ptychitet Malletianuf. The greatest transverse diameter of the cross-section cor- 
responds to the obtusely rounded umbilical edge. Eighteen broad folds arc counted 
in the entire last volution. 



of the shell 83 

„ „ nmbilietu . 24 



Height of «.«•» from the ambille.1 latar* . . . KM „ 

i i „ r. preceding whorl . , . . . 16 „ 



Suture*.— Agreeing exactly with those of the type-specimen from Padam. 



8. Group of Ptychitet opulenti. 
6. Ptychites Evkresti OppeL 

1868. Ammonitrt Ertrttti Oppel, Pelnootnlogiiohe Mitte<l. iob dam Mojeom d. Kgl. V»jt. 

p 284, T»f. SI. Sum. 1.2. 
18*6. Ptsekitt. £,*r».ti Mmer, C^phelnpod. of Ih. Mowhellulk, Petooot. Indie., .»,. XV, 

VoL II, Pi. 2, p. 76, PI XIX, if 1. PL XX, fig*. 1, 6. 

A specimen asreoing exactly with the large type from the Shalshal cliff, 
illustrated on PL XIX of my above-quoted memoir, has been noticod in Havden's 
collection from the Muschelkalk of Kagd, Spiti. It has a diameter of 150 mm. and 
is provided with its body-chamber. The number of folds in the last volution is 
eighteen. The siphonal part is sharply rounded but not acute. 

Ptychites Everesti is probably represented in the Alpine Trins by a very 
nearly allied spec ies, which has been described in my memoir on the Cephalopoda of 
the Schiechlinghoehe near Hallstatt (Beitraage «ur GooL und. Palseont. Oesterreieb- 
Ungarns, etc., XIII, p. 32). 
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7. Ptyohitbs cf. Vidtba Diener. 

1898. r< r lite. FW.w Di«D«r, P.lironU.loKi. I»i'«. err. XV, )Iiir41.j.n Foe,. Vol. II, It. 2. Csphelo- 
pod. of th« Moicbelk^k, p. 76, PI. XX. fig.. 6. 

This species is characterised by its remarkable sculpture, consisting of strong 
and straight ribs, which alternate regularly with weaker folds. It is probably 
represented in Haydcn's collections from the Muschelkalk of Muth, Spiti, by a 
specimen of very small size, wbich, in consequence of its smaller dimensions, 
shows the ornamentation less distinctly developed than the full-grown types illustra- 
ted in my above-quoted memoir. Its diameter is 81 mm. in length. 

«. Group of Ptychite$ flexuoti. 

8. Ptychitbb Mahendra Diener. 

1895. FtgekiteM Makendra Diener, CepbelopwU of At MucMlntlk, Pela-ont Indite, nr. XV, Ilinalejui 
Fom . Vol. 11. PI. 2, p. 80. PI. XVI. fig*. 1, S. 

A well preserved specimen from the Muschelkalk of Muth, Spiti, coll. Hayden, 
differs from the very nearly allied Ptychites flexuosvs Mojs. by the same features 
as have been noticed in the types illustrated in my above-quoted memoir. The only 
difference of importance between Ptychitet Mahendra and Pt. Jlexuotui is the 
larger size of the siphonal saddle in the sutural line of the Indian species. Other- 
wise my Himalayan form can scarcely be distinguished from the compressed variety 
of the Alpine species. 

Genus : Pinacocekas v. Mojsisovics. 

1. Pinacockbab Rajah now sp. PI. XVI, fig. 1. 

This new species of Pirtacocerat occupies a rather isolated position among its 
congeneric forms. It recalls Pinacocerat trochoid™ Mojs. and P. aspidoidei 
Diener in the phylloid development of its sutural elements. It agrees with the 
group of P. Mettemiehii v. Hauer in the presence of a comparatively wide umbili- 
cus, but in all other respects its external shape is more similar to that of P. atpi- 
doides Diener (Die Cephalopodenfauna der Schieohlinghoehc bei Hallstatt, Beitrajge 
zur Geol. and Palteont. Ocster.-Ungarns, etc., XIII, p. 19, Taf. I, figs. 5, 6). 

The figured type-specimen is characterised by narrow and high, regularly 
increasing volutions, which overlap one another very considerably, and by a screw- 
sliapod umbilicus. In the last volution the umbilical suture deviates from the 
normal spiral but very little. The aperture being situated a short distance in front 
of the last septum, the entire shell must have reached a diameter of 200 mm. 
at least. 

At the commencement of the last volution the siphonal part is more sharply 
rounded than in the vicinity of the aperture. The greatest transverse diameter 
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coincides with the middle of the lateral parts. The transverse section is not re- 
gularly elliptical but rather lanceolate, at least in the inner volutions. In the 
last volution a marked depression of the shell is noticed in the umbilical region of 
the lateral parts. The umbilical wall is vertical and separated from the flanks by 
a sharp edge. 

The ornamentation consists of very delicate faloiform ribs, which are confined 
to the posterior portion of the last whorl and are most distinctly marked in the 
vicinity of the siphonal part 




Suturet.— -There arc only two lateral lobes present, the projection of the peri- 
phery of the preceding whorl touching the top of the second lateral saddle in the 
last volution. Between the principal lateral and the deep external lobe, which 
stand at an equal level, three saddles are counted. The external adventitious saddle 
is short and simple. The two following saddles are dimeroid, with higher and more 
strongly developed inner branches. The two lateral lobes terminate in sharp median 
indentations. The second lateral saddle is dimeroid: so also are the auxiliary 
saddles, of which there are four. The second lateral saddle and the auxiliary series 
are not separated distinctly but are linked together as closely as in the genus 
Gymniles. From the top of the principal lateral saddle the sutures slope towards 
the umbilicus in a nearly straight line. This character is equally well developed in 
P. aspidoidea and in Buddhaitea Rama Dion. 

In their general development the sutures exhibit the phylloid typo of leaf- 
shaped dcnticulation of tho saddles, as in Tinacoceras aapidoidet. This species 
from the Alpine Muschelkalk of the Sobiechlinghoebe is probably the nearest ally 
to our Indian form, although the characters of distinction between them arc very 
remarkable. The difference in the width of the umbilicus alone is sufficient to 
forbid any closer comparison. But in the generality of characters and in the ar- 
rangement of the sutural line there are, indeed, several points of affinity. Binaco- 
eeraa a»pidoidea has, it is true, three main lobes and two adventitious saddles, but 
these differences are of secondary importance only. From the groups of P. Met- 
ternichii and P. imperator our species is distinguished both by the more robust 
development of its sutures, without complicated ramifications, and by the small 
number of adventitious elements. 

Locality ; number ofapeciment examined.— Kaga, Spiti, 1, coll. Hayden. 

2. Pinacocz&as Looinsii nov. sp. PL XVII, figs. 1, 2, 3. 

There is a very remarkable case of convergence between this species and 
Buddhaitea Bama Diener. In tho Muschelkalk of Jolinka. Byans, a species of 
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flat, high-mouthed Pinacoceratinee with a sharp external odgo and with narrow 
umbilici, is rather richly represented. As its sutural line acquires adventitious 
elements at very early stages of growth, it must be grouped with the genua Piw 
coceraa v. Mojsisovics. 

It is not easy to separate full-grown examples of Pinacoceraa Loomiaii from 
Buddhaitea Rama. Both species agree in their dimensions, in the character of 
involution, shape and sculpture. P. Loomiaii occasionally, though not constantly, 
develops falciform ribs arranged along a spiral line, which gradually passes from 
the middle part into the upper portion of the sides. This is the same pattern of 
ornamentation as has been described in Buddhaitea Rama and in Gymnitea JolUyanua 
Oppel. The umbilicus is a little narrower than in B. Rama, but this difference 
is only of minor importance. 

The ontogeny of our species affords some characters of distinction from Bud- 
dhaitea Rama. The inner volutions are provided with a sharp siphonal odgo at 
earlier stages of growth, and the umbilicus is not wide and shallow, but narrow as 
in old age. It only needs a comparison of the two examples illustrated in fig. 3 of 
the present memoir and in PL XIV, fig. 2 of my description of the Cephalopoda 
of the Himalayan Muschelkalk (Vol. II, Ft, 2) to see this remarkable difference. 
In the specimen of Buddhaitea Rama the inner nucleus is provided with an umbi- 
licus, attaining a width of 4r5 mm. and corresponding to a height of tlio volution 
of 11 mm., whereas in the example of Pinacoceraa Loomiaii the umbilicus is almost 
completely closed. This difference in the character of their umbilici sufficiently 
proves a different ontogeny in both sjKcies. Another character of ontogenic 
difference is the very early development of a sharpened siphoual edge in Pinaco- 
ceraa Loomiaii, whereas inuer nuclei of Buddhaitea Rama are provided with a 
rounded siphoual part. 

Dimentiont. 

Dl««ter of th« .h.tl 102.cn,. 

„ „ „ aoibiliro* 4 „ 

H.igMof the raboTe the umbilici .attire N . 

U«t rotation 1 ,, „ preceding whorl . . . . . . 38 „ 

Suturea. — The sutures of this species agree almost exactly with those of large 
examples of Buddhaitea Roma. A very large and bipartite adventitious saddle is 
present. The primary external saddle is also bipartite and more distinctly so than 
in B. Rama. But in this detail I can find tho only remarkable difference between 
the sutures of the two species. la its ontogeny, however, Pinacoreraa Loomiaii is 
distinguished by the very early development of adventitious elements. In the 
specimen of Buddhaitea Rama illustrated on PI. XIV, tig. 2 of my above-quoted 
memoir, tho outer branch of the siplional saddle has not yet reached tliB character 
of a proper adventitious saddle corresponding to a diameter of the shell of 80 mm. 
In the smallest oxample of P. Loomiaii (fig. 3) th« individualisation of the advon- 
titious saddle is quite distinctly developed and corresponds to a diameter of the 
shell of only 40 mm. 



Digitized by Google 



A EOESTOI DE A. 



Locality : number of specimen* examined. — Jolinka (Byans) 9, coll. Smith. 

Remarks.— In my opinion the similarity of Buddhaites Rama to Pinacoceras 
Loomutii in all its important characters ought not to bo considered as due to con- 
vergence but tends to prove the phylogenetic relationship of the two forms. As has 
been noticed by E. v. Mojsisov ica, a second genus of Pinacoceratince with adven- 
titious saddles, viz., Placiles, stands in close phylogenetic relationship to Oymnites 
subclausus v. llauer. Thero is some probability of Gymnites being one of the roots 
of Pinacoceras and its allies. 



D. — Aecestoidba. 
Genus : Abcestes Sums. 
Sub-genus : Proarcsstes Mojs. 
Proarcbstbs sp. ind. ex. ad. Bramantbi Mojs. PI. XVI, fig. 4. 

1899. Pj^WM*?. i " d " "f- P-Bramartei A. r. Kr.fn. Coa.nl Beport. G«l. Sure, el Indi^ tor 

This is an inner nucleus with thick, globose volutions, and with three faintly 
developed varices, appearing as shallow furrows on the cast. 

In the sutures, which are only partially accessible to observation, the siphonal 
lobe is remarkable for its very deep position, thus excluding any identification with 
Proarcestes Bal/ouri Oppel. 

Locality : number of specimens examined— North-north-west of Kaga 1, coll. 
Hayden. 

Genus : Joankitbs v. Mojsisovics. 
Joanwtbs cf. vroavus Diener. PL XV, fig. 5, PI. XVII, fig. 6. 

1899. J«,nniU,af. diffiuttt (Uauor) A. ». Kr»fft., Gentnl Report. Gool. Burr, of Indi., for 1898-99, 

p. 18. 

1900. Joannitri pruaru* Diener, Die Triadi»che Cephftlopodenfaunm dor SeUeohlinglioelie bei HalUUtt, 

Beitrwgn tur Grol. nnd Pal*> nt. Ortterr.-Urgamt. e(e., XIII, p. 13, Taf. I, 6gt. j, 2. 

A. v. Krafft was perfectly right in comparing {his species to Joannites 
diffissus v. Hauer (Sitzgsber. kais. Aknd. d. Wiss. XLI, p. 144, Taf. IV, fig. 11-13) 
from the carnio stage of the Alpine Trias. It is this remarkable group of 
Joannites to which it undoubtedly belongs. 

The larger specimen illustrated is the inner nucleus of an ammonite which in 
its dimensions and in all its external characters bore tho creates! resemblance to 
Joannites proavut from the Muschelkalk of the Schieclilinghoehe. Unfortunately 
I havo not succeeded in sealing off the last volution, without destroying it. Thus 
the inner nucleus with its air-chambers only remains. The most characteristic 
features of the group of Joannites diffissus, namely, the two constrictions standing 
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exactly opposite each other, are less distinctly seen in the present nucleus than in 
ray Alpine type of Joannites proavus, because one of them is situated very close to 
the aperture and the other coincides with a portion of the shell which has been 
broken off. 

In the smaller specimens, however, the inner nucleus is provided with very 
deep constrictions. As in Joannitet diffissits, the constrictions are most strongly de- 
veloped in examples of medium size. As in my typo-specimen of J. proavus, the 
constriction is followed by a distinct inflation of the shell, resulting in a consider- 
able difference of thickness of the cross-section on either side of the constriction. 

The shell is strongly globose and provided with a very narrow umbilicus. The 
inflation of the specimen illustrated on PI. XVII, fig. 5, is considerably inferior to 
that in the larger type and also in the remaining examples. But this character 
being subject to a great variability in many species of Arcestoideo, I do not consider 
the difference to be of specific importance. 

Dimension*. 

DiwnttCT of Ihe ifcell 40 ram. 

„ „ „ BtnbillcM 38 „ 

Hfight of tbe lut Tolution 81 „ 

Thick dow „ „ „ ... ....... 38 „ 

Sutures. — Of the sutural line four lobes and three saddles are accessible to 
observation. They are arranged along a line, which is only very slightly curved 
forward, considerably less so than in Joanniles dtflissus. The Biphonal lobe is the 
deepest and is divided by a high and richly serrated median prominence. The saddles 
exhibit a dimeroid shape, as in typical species of Joannites. The principal lateral 
lobe is divided at its base by a large indentation, giving it a bifid termination, as in 
J. diffissut, but the second lateral and first auxiliary lobes each terminate in a single 
median point 

Locality : number of specimens examined.— North-north-west of Kaga" 4, coll. 
Hayden. 

Joannites sp. ind. PL XIV, fig. 5. 

An inner nucleus of Joanniles from the same locality differs from the group of 
J. diffissus Haucr by the absence of any distinct constrictions or varices. The 
siphonal part is broadly rounded. The cast is entirely smooth and provided with a 
very narrow umbilicus. 

The sutures exhibit a serial arrangement, with dimeroid saddles, as in typical 
species of Joannites. 

There is no Alpine species of the genus known to me to which the present one 
might be compared. 

SUMMARY. 

Although only a short period has elapsod since the publication of the results* of 
the Himalayan expedition in 1892, in which Gricsbacb, Middlemiss and myself 
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took part, a great amount of new material has been obtained during the last few 
years. The geological survey of tho sedimentary belt of the Bimdlayas has been 
resumed and large areas have been re-examined in greater detail, which formerly 
had been known only more or less superficially. The examination of the rich col- 
lections from the Muschelkalk obtained by Hayden, A. von Krafft, Smith and 
La Touohe, along with their observations in the field, has led to many new and 
important results. 

The Muschclkalk of the Shalshal cliff, the only section in the Himalayas which 
in 1892 was known in any detail, had been subdivided by C. L. Griesbaoh (Memoirs, 
Geological 8urvey of India, XXIII, p. 143), as follows : — 

Bod 122. Very hard. any. conoreUonary limculon* in mrairt bwb, with mbordioatt parting* of 

W Wl wr. (Hi. Orittbaeki BUtn.! and % Bl^LnHl* SaltoriaL (SHtia 

«.«••><• Bitta.) 3 ft. 

Bed 121 was looked upon by Griesbach as a lower division and bed 122 as 
the main mass or upper division of the Muschclkalk (ibid, pp. 70-72). I accep- 
ted Griesbach's view in distinguishing a thin, lower division with Brachiopoda and 
a thick upper division with Cephalopoda in the Muschclkalk of the Shalshal cliff. 
The lower division, corresponding with bed 121 in Griesbach's section, was named 
"Zone of Sibiritet Prahlada" and was said to contain the following species 
of Brachiopoda 1 : — 

Rhj/nckonella Grieibachi Bittn. 
Spirigtra nov. »p. 
Spiri/eriua Slracktji Salt, 
Retzia nov. tp. 

Subsequently Bittner showed that two different faunas had been included 
in this list, and expressed his doubts that both should occur in the same horizon, 
vie., in the thin bed 121, together with Sibiritet Prahlada.* 

Those two fauna*, distinguished for the first time by Bittner in 1899, are : 

1. The fauna with Jihynchonella Orietbachi, containing, besides this species, 
Betzia himaica and XoreUa Kingi. 

2. The fauna with Spiriferina Strachepi, containing the following species of 
Brachiopoda : — 

Kkynchonella Dieneri Bittn. 

mutabili, Stol. 
Spiri/frina Straeket/i Salt. 
Spirit/era Stolictkai Bittn. 
Ditlvtma Hivatayanum Bittn. 

Dirnrn Erg«bnin« riurr geologiKW Expedition in dm Cmtral-lIimaUT* ™» Jobar, Huode« uod Pain- 
kbanda. Dcnksehr. k»u Aksd. d. Wi*.. Wien, Mil, 1895, p. 671. 
* Jabrb. K. K. Geo!. B«icbau<t, 1899. p. 092. 
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In 1899 A. v. Krafft, while studying the sections near Lilang in 8piti, 
discovered a hrachiopod-boaring horizon in the Musohelkalk, which yielded large 
numbers of the following forms :— 

Spin/eriua Sfrarieyi Salt, 
Spirigera Stolictkai Bittn. 
JtAyneioiielfa mutaliilii Stol. 
.Dielataa Himalayaaum Bittn. 

But he searched in rain for Rhynchonella Griesbachi and consequently 
confirmed Bittner's doubts as to the association of the two faunas quoted above. 1 

In tho following year A. v. KrafTt had an opportunity of studying the 
Shalshal cliff and Bambanag sections in detail and was enabled to arrive at a 
definite conclusion on this question. He found that there were indeed two 
different Brachiop^d-boaring horizons, vis., that of Spiriferitta Stracheyi above, 
anil that of Rhynchonella Griesbachi bulow, a compact mass of nodular limestone 
very poor in fossils. As had been stated by Griesbach, he found the layer 
with Rhynchonella Grietbachi, three feet in thickness, immediately above the 
topmost beds of the Lower Trias (HedenstnBmia beds, Subrobustus beds antea), 
but at tho same time convinced himself, that the large Rrachiopodn, characterising 
the Spirtferina Stracheyi beds in Spiti, were not represented in this layer. 
The bed with Rhynchonella Griesbachi he found overlaid by a nodular limestone 
of considerable thickness, above which he discovered a bed with the rioh fauna 
of Spiri/crina Stracheyi. A few indies below this narrow band of shaly limestone 
with Spiriferina Stracheyi a bed of h»rd, grey limestone was traced throughout 
Bashahr, Spiti and Kumaon, containing numerous Cephalopoda, among them 
Ceratites subrobustus {Keyserlinyites Dicneri Mojs.) and several species identical 
with forms described by myself from the " Middlemiss crag" of the Chitichun area 
in Tibet. 

In 1901 H. Harden succeeded in finding the layer with Rhynchonella 
Griesbachi at the base of the nodular limestone in the sections of Spiti, in tho 
exact position in which it had been found by A. v. Krafft in the Shalshal and 
Bambanag cliffs. In Spiti, however, it is poorly developed and "fossils arc 
scarce, and it had, conscquont.lv, been previously overlooked." 1 

Thus there i< an almost perfect identity in the development of the Musohelkalk 
sections in Spiti, Johar and Painkhanda, as will be seen from a comparison of the 
near Lilang in Spiti and of tho Bambanag cliff in Kumaon.' 

Lilang. Bambanag Cliff. 

\. Upper Miuchelkalk with many Upper Muxchelkalk . 20 ft 

Cephalopoda . . ti ft. 

8f, Grey limottoue with Ceratittt 3i. Shales with concretion* oon- 

. 10 in*. tainin? Hp. StracAyi . » ft. 



1 Geatral Rep .rt. Owl. Survey of India for 18^B-1»X1, p. ic3. 

« H. Uaylc. : The Geology of Spiti. M«>n. <iool. S.irr. of India, Vot. XXXVI, Pt. 1, p. ftO. 
• Left aiLoug Dr. A T. Krafft'. notes i 
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Sh. Bark grey lime*tono with 
Sp. Straekeyi, Spingero 
Stolietkai . . . 1 ft. 

Sir. Black shales . . 5 ina. 
3f. Dark grey limestone with 

Spiri/erina Straektfi, Ceratiitt 

tnbrobutiut, Monopkyllittl 
*p. . 5 ina. 

8e. Black a Wet • & ., 

3d. Limestone aa Sf .7 „ 
Sc. Black shales . 5 „ 

3b. Limestone aa 3h with 

Mortofikyllitei «p. 8 inB. 

Black shale* with Ceratitet 

*ufsro6«»l*t . . 8 ina. 

2. Nwlular limestone about 50 ft 



1 Earthy limeatone with 
M. Orietbaeki . 3 ft. 

At the Shalahal oliff A. v. Krafft observed the following subdivisions in the 
Muschelkalk, in descending order : — 

4. Upper Musohclkalk very rich in Cephalopoda. 

3b. Thin beds of limestone with the fauna Spiri/erina Stracheyi and 
Monophyllite* sp. 

3a. Limestone with Ceratitea aubrobuatua (Keyaerlingitea Dieneri). 
2. Nodular limestone (unfossilifcrous). 

1. Earthy limestone with Rhynchonella Grieabachi and Retzia kimaica. 

The section of the Bambanag cliff clearly shows that there is no definite 
boundary between the beds containing braohiopods and those containing 
ammonites. As we pan upwards in tho section from the top of the nodular lime- 
stone (2), the ammonites arc gradually replaced by brachiopods. The whole 
aeries between the nodular limestone (2) and the upper Muschclkalk (4) with 
its rich fauna described in Vol. II, Pt. 2 of the Paheontologia Indica (ser. XV) 
will therefore best be united in one group (3), but it must be understood, that 
the Cephalopoda prevail in the lower part of this group and the Braohiopoda in the 
upper. 1 

Beds 3 and 4 certainly belong to the stage of the Alpine Muschelkalk (anisic 
stage). The ago of the nodular limestone (2) and of the bed with Rhynchonella 
Grieabachi is looked upon as doubtful by Hayden and A. v. Krafft From two 



80. Grey concretionary lime- 
atone . . 8 ina. 

3d. Horiaon of Spiri/erina 

Siratkeyi . .4 ins. 

Sc. Grey limestone . . 3 „ 
3b. Hard, grey limestone with the 
fauna of Ceratitet tvbroiuttm 
IXajttrKBfitt, Dieneri) 4 ina. 

3a. Thin layers of grey limeetone 
and shale . . . 8 ft. 



f Upper division : 30 ft. 
2. Nodular limestone J lower division with 



t 



Ceratitet sp., Tirolite* 
sp. . . 30 ft. 

1 Bed with Rk. Orietbaeki 3 ft 



• Compiled from unpublished note, kft br the lata Dr. A. t. Krafft. 
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horizons— one of them six inches above the top of the bed with Rhynchonella 
Grieabachi, the other about 30 feet above it in the middle of the nodular limestone 
—several fragments of ammonites were found by Hayden in the Spiti sections in 
1901. One of them was considered by A. v. Krafft to bo a species of Ceratitei 
identical with a form previously obtained from the Hedcnstroemia beds of Muth, 
the second species was identified with Tirolites injucundua Krafft (Manuscript) 
from the same locality. On the strength of these discoveries the boundary line 
between tho lowor Trias and the Muscholkalk is drawn by Hayden and A. v. Krafft 
at or above the middle of the nodular limestone (2). The horizon of Rhynchonella 
Grieabachi is consequently included in the lower Trias. 1 

No description nor illustration of the two ammonites collected in the nodular 
limostone by Hayden having been published, the question cannot be considered as 
boyond dispute. 

The only ammonite recorded by myself from the beds with Rhynchonella 
Grieabachi is Sibiritea Prahlada. The specimen, to which this specific name 
was assigned, had been chiselled out from the rocks in aitu and in a section of the 
Shalshal cliff not locally identical with the section where the large species of the 
zone of Spiriferina Stracheyi had been found. In Spiti Sibiritea Prahlada was 
collected by Hayden and A. v. Krafft in the Cephalopod-bearing horizon imme- 
diately below the layer of Spiriferina Stracheyi. It is, therefore, probable that this 
species ranges from the beds with Rhynchonella Grieabachi into a stage of undoubted 
Muscholkalk age. The name " zone of Sibiritea Prahlada," which has been 
applied by myself to the beds with Rhynchonella Grieabachi, must be discarded, 
Sibiritea Prahlada being a fossil of the rarest occurrence in those beds and having 
its main layer in division 3 of the Musohclkalk. 

I must draw the reader's attention to the fact, that by including the nodular 
limestone (2) in the Muscholkalk, the similarity of this group with the Alpine 
Muschelkalk bocomcs most striking. The brucluopod-bearing beds with Spiriferina 
Stracheyi and tho underlying layer of Keyaerlingitea Dieneri might be compared to 
the Binodoaua zone of the Eastern Alps, which lies proportionately high in the mass 
of the Alpine Muschelkalk. A representative of the thick unfossiliferous main 
mass of the Alpine Muschelkalk must consequently besought for in the nodular 
limestone with the layer of Bhynchonella Grieabachi at its base. 

In the absence of more convincing evidence I prefer, however, to leave the 
age of the nodular limestone and of the beds with Rhynchonella Grieabachi an open 



Leaving aside the beds with Bhynchonella Grieabachi (group 1) and the 
nodular limestone (2) with its fen and poorly preserved fossil contents, the 
Muschelkalk of Spiti, Johar and Painkhanda falls naturally into two subdivisions, 
(3) and (4.) To the lower subdivision the Ccplmlopod horizon with Keyserlingitcs 
Dieneri and tho Brachiopod horizon with Spiriferina Stracheyi belong. They do 
not constitute two separate and distinct horizons, hut, as is evident from A. v. 

' H.ydtn, Geology of Bpiti, I c. p. «7. 



question. 




SUMMARY. 



181 



Krafft's researches, one stratigraphical horizon only, in the lower part of which 
Cephalopoda predominate and in the upper Brachiopoda. 

In the present memoir the following fossils have been described 
lower subdivision (3> of the Musohelkalk of Spiti, Painkhanda and Johar :— 

Bbachiopoda. 

Spiriferina 8traekeyi Stol. 
Spirigera Stolietiai Bittn. 



a mntabilit Stol. 
„ Dieneri Bittn. 

Lamellibbanchiata. 

Plenropkorut tp. ind. 

Natjtiloidka. 

Ortkoeerat ef. nultilabiatnm Hauor. (Shalahal oliff.) 

cf. campanile Moji. (Bambanag and Shalahal cliffs.) 

Ammonoidea. 

Ceratitet (Hollanditu) Tyata Dicn. (Gyundi R.) 
„ (FlorianiUt) cf. Kama Dien. (Gynndi B.) 

(Kcyurlingitet) bitneH Moj*. (Shalebal and Bambanag cliffj ; 
Lilang.) 

„ „ Pokari Dien. (Lilang.) 

„ „ Pagoda Dien. (Po.) 

„ „ tp. aff. Bungci Moj«. (Lilang.) 

„ „ $p. ind. (Lilang.) 

Japonite* cf. Vara Dien. (Lilang.) 
Stackeitet Webbianut Dien. (Lilang.) 
DalmatiUt Ropini Dien. (Lilang ; Bambanag.) 
Sibiritet PraMada Dien. (Lilang.) 
Gymniis* depaup*ratnt Dien. (Lilang.) 

„ ip. ind. ajf. Saniara Dien. (Lilang ; Gynndi B.) 

„ tp. ind. (Lilang ; Gyundi B. ; Bambanag.) 
ktonopkyllitet Kingi Dicn. (Lilang; Bambanag.) 

„ ttara Dien. ( Lilang ; Bambanag ; Shalshal cliff.) 

„ Confneii Dien. (Lilang.) 

ef. Pradynmna Dien. (Lilang.) 

The most oharaoteristic group of ammonites in this fauna is the group of 
Ceratitet tubrobntti {Keyterlingitet). 

When describing my type-specimen of Ceratitet tvbrobuttut (= Keyter- 
lingitea Dieneri) from the Shalshal cliff, I stated this specimen to have been 
derived from the topmost layer of the lower Trias, in which Flemingitet Bohilla is 
not raro. Hayden and A. v. Krafft have obtained a considerable number of species 
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i^/Cf of K eyaerUngitea (among tbem K. Dieneri) from the lower Musohelkalk of Spiti, 

o ^ Joharand Painkhanda, but not a single specimen from the lower Trias. We 

ftre therefore imdoubtodly justified in claiming Keyaerlingitea as a sub-genus of 
lower MuBobelkalk age in the Himalayas. 

In the face of sucii convincing evidence I cannot help expressing a doubt as 
to my own type-specimen having been collected in aitu. I have, most probably, 
been mistaken in considering the block, from which it had been chiselled out, to be 
»« aitu, whereas it was in reality detached from the main mass of the Muschelkalk 
towering above. 1 

As lias been explained in my description, the Himalayan types of Keyaer~ 
lingitea are not identical with those from Siberia, their mode of development 
showing remarkable differences. The stratigraphical position of the Indian Keyaer- 
lingitea Dieneri does not consequently afford any clue as to the age of the Triassic 
' ■ beds of Siberia containing Keyaerlingitea aubrobuatua and its allies. 

On the other hand the examination of A. v. Krafft's materials from Lilang and 
from the Bambanag cliff has fully confirmed his correlation of the fauna of the 
lower Muschelkalk in the main belt of Triassic sediments in the H imalayas with the 
fauna of the " Middlemiss orag" near Chitichun in Tibet, llorionifee Kanaa, 
Japmitea Ugra and four species of Monophyllitea are identical. This evidence is of 
no small importance the lower Muschelkalk age of the isolated Middlemiss crag 
having been decided by its fossil contents only. Thus the views expressed by A. v. 
Krafft as to the character of the fauna of the lower Muschelkalk in his preliminary 
report on the Mesozoic rooks of Spiti' have been proved to be almost entirely correct. 

Another fact of interest is the discovery of two generu, which are hitherto in 
Europe known only from the lower Trias, Slarheilea and Dalmatitea. The species 
representing the latter genus has been described by A. v. Krafft as " a new type of 
Bnngaritet, distinguished by very indistinct marginal edges." 

The overwhelming majority of the Cephalopoda described and illustrated iu my 
memoir (Vol. II, Pt. 2) belong to the upper division of the Muschelkalk, which is 
a homotaxial equivalent of the zone of Ceralitea trinodoaua of the Alpine Trias. 
Ceratitea (Hollondiiea) Xalikatta, Rollandilea Srikanta and Hollanditea Naroda— 
attributed formerly to the genera Meekoceraa and Proptychitea— aro of doubtful 
position, since it is uncertain, whether they belong to the upper Muschelkalk 
only, or range into group 3 of the lower Muschelkalk of the Bambanag section. 
Lobitea Oldhamionua Stol. is also of uncertain position and perhaps an upper 
Triassio species, no example beyond Stoliczka's type-specimen having as yet been 



' Avoiding to a letter from A. T. Krafft the mode of preeenration of the •peoimen* yield* no tint. The matrix 
of my tjpe-*p»ciioe» u perhape a tilth darker than that of epoeimene from the lower Trie*, but it li impoealble to 
draw any dtciuTe oonelatimi frutn thu. 

In my memoir on the Cephalopoda of the Maaohelkallc a ■pooiai of K*y*rli*fitf ha* bran deecribed a* Ctrotita 
mow. tp off- tubrobutU aad referred to the faana of the tipper Muecbelkalk. It cannot be aieerUiaed whether till 
tprcie* actoally Mooga toth* upper MuMbelkalk, that ia to ear, to Hum bed*, which orrrlie gToup 8 of the lower 
Moaehrlkelk, or to the botiton of Spiriferima Stratityi. 

> General Keport for lSDv-ltKX), p. 80S. 

» Knrebnieae einer Geologiioban Expedition in den Central- Himalaya, etc., L c„ p. MS. 
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collected. On the other band tbe occurrence of Itculites Hauerinut 8tol. in the 
upper Muschclkalk of Spiti, a faot regarded as doubtful by E. v. Mojsisovics and 
myself, was definitely proved, a considerable number of specimens having been 
collected in the upper Muselielkalk of Spiti by Hayden. 

Since my researches were carried out, the fauna of the upper Muschelkalk has 
been largely augmented by collections brought from Spiti in 1898 and 1899 by 
Hayden and A. v. Krafft. The species of Cephalopoda will be found in the follow- 
ing list :— 

Ortkoetrat Spitieme Dien. 
Mojtvarocerat Kaga Dien. 

„ if. ind. aff. Kaga. 

Tkuringionaulilut tp. ind. 
Gtrmanonau'tlu * ef. ttilinariut Mojs. 
Syringonautiltit Spitientit Stol. 
Orypocerat Qrietbacki Dien. 
Paranautilut Bullockii Dion. 

„ tp. ind. 

Ceratitet Tknilleri 0{>pcl. 
„ trinodotu tJAojt. 
„ tp. ind. aff. Abicki Moji. 
„ ef. Kamadeva Dien. 
Ceratitet tuperbiformu Dien. 
„ trmucui Oppel. 
„ Devatena Dien. 
„ Pad ma Dien. 
Ceratitet (HollandUet) Foiti Oppel. 

Bavana Dien. 
Airavata Dien. 
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Vitvaiarma Dien. 
Hangar a Dien. 
Hidimba Dien. 
„ ,, Moorri Dien. 

„ „ fyata Dien. 

„ „ Cecilii Dien. 

Ceratitet [Salteritet) Oberkummeri Dien. 

(Haydeniiei) Battehtkii Died. 
Beyriekitet Kkanikoffi Oppol. 
„ Ketava Dien. 
„ proximnt OppeL 
Cueeoeerat Toga Dien. 
JaponiUt ef. Dien uUbut. 
Protraekycerat Cautleyi Diee. 

„ ef. lonaobardicum Moi «. 

Jtenlitet Baverinut Stol. 
Aeroekerdieerat ef. Car otin* Mm.. 



tp. ind. aff. putttrieo Moji. 
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Monoukitllitt * iphtrrogty llut 
Sturia 8anioviuii M ojii, 
Pinaeoetrat Rtjah Dien. 
Buddkaita Rama Dien. 
Gymnitc* Jollyanui Opp. 
„ intuitu* Bevr. 



„ «/. Humboldt^ Mfija. 

Z Mandira Dien. 

„ Kir at a Dien. 

„ Sankara Dien. 

„ #p. tW. o/. &«iaro. 

„ religiotu* Dien. 

„ «p. tad. a^. religion). 

„ tW. o^. rubclaujo Haueiy 

.J uagj mnitu tf. aemtut H«ier . 

„ P«rmu«i Dien. 
Pttfchitt* rugifer Opp. 

„ e/". cognatui Opp. 

„ Sumitra Dien. 

„ Duraudii Dien. 

„ Kveruti Dien. 

„ «/*. Vidura Dien. 

„ Mokendra Dien. 
Joaanite* ef. proavut Die n. 
</>. .W. 

Proareette* ip. ind. off. Bramantei Moje. 

In comparison with this long list the number of additions to the fauna of the 
upper Muschelkalk in the Niti area (Shalshal and Bambanag cliffs) is rather smf.ll. 
They include seven species of Cephalopoda altogether, namely : 

Plturo*aut%lut *p. ind. a§. crattetcni Arth. 
Ceralitet Rogieonut Dien. 

„ (flalilucitei) t/>. ind. iff. pianitalerato H«u. 

„ (Uollanditet) Dungara Dien. 

„ „ Moorei Dien. 

„ „ Ceeilii Dien. 

Ananoritet monticola Dien. 

The faunistio differences between the Spiti and Niti areas, which had appeared 
considerable before those Dew collections were made, have uow proved to be much 
less important The number of species peculiar to one of thos« two areas is 
comparatively small and will probably be reduced still more considerably by future 
researches. There ia indeed a very close resemblance between the Musohelkalk 
faunas of both districts. 

Numerically the Ceratites piny the most important part in the Himalayan 
upper Muschelkalk, being represented by ten sub-genera and 41 species, while the 
genera Ftychitet, Gymnitet and Beyrichitet are also remarkably rich in forms. 
The number of species indicating very close faunistio relations with the Alpine 
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Muschelkalk has also increased considerably. In 1905 three species common to 
the Alpine and Himalayan Muschelkalk were known to me : 

Ortkoeerat campanile Moj«. 
Sturia Sawvinii Moj*. 
Proarcettet Balfouri Opp. 

To this list must be added Germanonautilus cf. saliaariui Mojs., Ceratitei 
trinodoatu Mojs., which is connected with C. Thuilleri Oppel by intermediate 
forms, a species of Japonitea, which is perhaps identical with J. Dieneri Mart., 
a species of Joannitea, referable probably to J. proavua Dien. from the Schicchling- 
hoehc near Hallstatt, Aorochordicerat cf. Carolina Mojs., Monophyllite* spharo- 
phylltu Hauer, Gymnitea incultva Bejrr., Gymnitea cf. Humboldti .Mojs. 
Anagymnitea cf. acvtua Hauer. 

This faunistic affinity is corroborated by the presence of three identical 
species of Brachiopodo, all of them representing very common and widespread 
types of the Alpine Muschelkalk, viz. :— 

Canothyru vulgarit Schloth. 
Menttelia Mtnttelii Dunk. 
Spiriferina KoevetkatlitntU Saeeg. 

On the other hand the affinities to the Triassio fauna} of the Arctic- Pacific 
region hare been provod to be less close than had been anticipated in 1895. 
They are chiefly indicated by the occurrence of Beyrichitea affinia Mojs., a 
Siberian spocics, in the upper Muschelkalk of the ShaUhal cliff. The affinity of ihe 
Indian sub-genus Rollanditea to the group of Ceralites polaris is considered 
doubtful by Philippi. There is a close relationship between the Indian Ptychitet 
of the group of rugiferi and the congeneric forms from Spitsbergen. Tho Indian 
species of Japonitet are less nearly allied to Japonitea planiplicatut Moj*. from 
Japan than to the European types of this genus recently discovered in the Trias of 
the South-Eastern Alps. 

Eight genera or sub-genera appear in Hayden's and A. v. Krafft's recent 
collections, whioh had as yet not been noticed in the upper Muschelkalk of the 
Himalayas. They are as follows : 
MoKopkylliU, Mojs. 

Pinacocrrat Moj». » 

JoaKHtttt Mojs. 

Cuecocertu Dien. 

Halt incite* Dien. 

Jfayiienitet Dien. 

Saltcritei Dien. 

Ananorites Dieu. 

With the exception of the three last-mentioned sub-genera of Ceratitea and 
of Ananorites they are represented by species exhibiting a near affinity to well- 
known types of the Alpine Muschelkalk. 
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Tho number of faunistio elements peculiar to the Indian Triassio province, has 
not been altered considorably by my reoent studies. To these elements belong the 
group of Ptyehitea Gerardi filfd. and Pi. Malletianu* Stol., tho genera Buddha- 
ilea and Smithoceraa, the sub-genera Paeudodauubitea, Raydenitea, Salteritea, and 
tho majority of the Oeratitea circumplicati included in the "ub-genus Hollanditei 

Among Hayden's collections from Spiti several forms were recognised by 
A. v. Krafft as bearing a close rcsemblanco to ladinio types, and it was accordingly 
suggested that the upper Muschelkalk included the ladinic stage, at that time 
unknown from any part of the central Himalayas. Later researches made by 
A. v. Krafft and Haydon have proved the ladinio stage to be well represented in 
8piti. True passage-beds between the upper Muschelkalk and the Daonella shales, 
with Daonella Lommeli, of ladinio age have been discovered by Hayden in nearly 
all the Spiti sections (1. c. p. 75). The assertion that ladinic types occur already 
in the true Muschelkalk, might be supported by the presence of two forme of 
decidedly ladinic character, Protraehyceraa Cautleyi Dion, and Protrachyceraa 
cf. longobardicum Mojs. But their occurrence in the main macs of tho upper 
Muschelkalk (group 4) is not beyond doubt, and it iB more probable that they were 
collected in the younger passage-beds, in which ladinic and Muschelkalk types are 
associated. Unfortunately the mode of preservation of the specimens yields no 
clue. 

A. v. Krafft was the first to draw attention to the uniform development of 
the Muschelkalk in Spiti, Garhwal and Kumaon, a uniformity, which goes so far, 
that almost every Fingle bed found in the one area can be recognised in the other. 
It seems, however, that this uniformity does not extend into eastern .lohar. 
According to the short notes left by the late A. v. Krafft, from which the following 
extracts have been made, in Byans, near the boundary of Nepal, the Muschelkalk is 
developed as a light grey limestone, without any trace of shnly partings. In his 
sketoh of the Triassic series of Byans published in my description of tho fauna of the 
Tropites limestone, A. v. Krafft states that the chooolate limestono of the lower Trias 
is overlain by a massive limestone about 250 feet in thickness, the topmost beds 
of which contain the rich fauna with Tropiiea described in I't. 1 of the present 
volume. About 50 feet above the top of the chooolate limestone Cephalopoda of 
the upper Muschelkalk occur, underlain by a bed with Jirachiopoda of lower 
Muschelkalk age. The limestones are pure, of a light grey colour, rather different 
from the dark limestone of the Muschelkalk in the north-western districts, and the 
shaly bands so common there are entirely absent in Hvans. Owing to great distur- 
bances in the rooks nearly everywhere, all the Cephalopoda are greatly deformed 
and elliptical in outline. Nothing definite can be said as to the thickness of the 
Muschelkalk, as no lithological demarcation is seen in the mass of limestone either 
below or above the fossiliferous beds. 

Both the oxistenoe of tho beds with llhynchonella Orieabachi (group 1), of the 
lower Muschelkalk with Spiri/erina Stracheyi (3) and of the upper Muschelkalk 
(4) have been proved by fossils. 
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In 1895 I was able to proro the cxistenoe of the upper Muschclkalk in Byans 
by the examination of fossils collected by C. L. Grie&bach near Kalapani. The 
following specie* of Cephalopoda w ere known to me :— 

Grypocerat Orittbacki Dk-u. 
Ceratittt Kutsero Dieu. 
Suddkai/et Rama Dicn. 
Plyekitet SaUdeia Dien. 

Of these four species Grypocera* Grieabachi lias been recently collected in. 
the upper Muscbelkalk of Kaga, Spiti, by Hay den. Buddhaitea Rama is an im- 
portant leading fossil of the Muscbelkalk of Painkhamla. The two remaining 
species are nearly allied to types of Mutohelk&lk age. 

Smith and A. v. Krafft have been able to add to this list of Cephalopoda a 
considerable number of sjecies, which were collected chiefly near Jolinko, in the 
Kutiyangti l alley. The following species have been determined :— 

Atrattitet Smitkii Dien. 
Ortkocera* ef. campanile Mojs. 
Pleuronautilut tp.ind. of. ornalo Han. 

„ »p. ind. off. Jtallitri Arth. 

Mojtvaroeerat ip. ind. off. Morloti Mojs. 

„ mixicola Dien. 

Ceratittt Tkuilleri Oppel. 

a K»tera Dien. 
Ceratittt (Pkilippitet) Jolinkauut Dicn. 

„ (Hoilanditei) Fyata Dion. 

„ „ Roxburgh* Dien. 

„ [Peripteurofye'v) Smitkienut Dien. 
Smitkoetrat Drvmmondi Dien. 
Scgeeera* sp. ind. 
Ruddkaitei Rama Dien. 
Buiowtkiites Colvini Dicn. 
Pinaeceerat Loomitn Dien. 
Gymnittt Jollyantu Oppel. 
„ Kirata Dien. 
„ Saniara Dien. 
Ptyekilet Saiadtta Dien. 

This fauna decidedly shows the character of the upper Muscbelkalk, but is 
remarkable for the admixture of several types which have not as yet been found 
in any Himalayan district outside Byans. Ihe new genus Bukotoakiitet and the 
sub-genera PhilippUet and Peripleurocyclua of the Indian group of Ceratites 
circvmplicati are among them. 

Fossils of the lower Muschelkalk in this area were also first discovered by 
C. L. Griesbaoh. A specimen of Dielatma himalayanum from his collections from, 
the Kuti river was described by Bittner in Vol. Ill of tliis series (1. o. p. 27). 
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Smith found the horizon of Spirife'ina Slrachegi (3) in the sections of Knla- 
pani and Jolinka, where it contains : — 

Spiriferina Slraeieji Salt. 
Spir'.gera Sioliciai Bittn. 

That the bed with TLhynchonella Qrieabachi of disputed age is not absent in 
Byans, has been provod by the presence of numerous examples of this characteristic 
species in Smith's collections from Kalapani. The matrix is the same light grey 
limestone, of which the fossils from the bed of Spiriferina Stracheyi arc composed, 
and differs strongly from the chocolate limestone of the lower Trias. From the 
same locality two specimens of Rhynchonella trinodosi Bittn., one of the most 
characteristic species of the Alpine Muschelkalk, arc known to me. It is, of 
course, impossible to Ox their oxact layer in the Muschelkalk of Byans, the labels 
attached to the specimens yielding no information. 

This eastern facies of the Muschelkalk does not seem to extend beyond the 
watershed between the Bhauli Ganga and Kali river valleys. In the ridge between 
the Dharma and Lissar valloyB the Muschelkalk is developed as a dark shaly lime- 
stone, as in Painkhanda and Spiti. Numerous fossils of lower and upper Muschel- 
kalk age have been found in the collections of T. D. LaToucho from this locality. 
The following is a list of Cephalopoda of upper Muschelkalk age :— 

Gryjiocerat tp. iHii. ex off. G. Palladii Moja. 
Ccratitu TAuillen Opp. 
Ceradlet {Hollanditet) Havana Dien. 
„ „ Airavata Dien. 

„ „ D*»jara Dien. 

Btyrichitet cf. Rudra Dien. 
Pltwiodannliitet cf. Drilaratitra Dien. 
Acroeiordictroi cf, Carolina Mojs. 
„ Balarama Dico. 

„ tp. tad. off. putterieo Moj*. 
Gymnitet Jollyantu Opp. 
„ Sauiara Dien. 

The prescnoe of the lower Muschelkalk is proved by the ooourrence of Spiri- 
ferina Stracheyi and Dielaama himalayanum. 

Our knowledge of the Muschelkalk of Kashmir is very meagre. The presence 
of a fauna of this age is. however, proved by a small number of ammonites de- 
scribed in my memoir in Pt. 2, Vol. II, of this series. 

In a letter written shortly before his death A. v. Krafft has drawn my atten- 
tion to the fact that the Muschelkalk fauna known from Kashmir is not oonfinod to 
Ccratitet Thuilleri Oppel, as stated by me (1. c. p. 93). To this spooies from 
Sunamarg (coll. Lydekker) the following three must bo added : — 

Gymnitet Salteri Beyr. from Lodakh, exact locality unknown. 
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Proarcettet Batfmri Oppcl, from Dras, ooll. Schlagintweit. The label at- 
tached to the type-specimen by Oppel gives the locality as " Dras (?) Hundes, 
locality somewhat doubtful." A. v. KrafTt thinks thnt the looality actually meant 
is Dras in the Kashmir basin, some 50 or G) miles to the east-north-east of 
Srinagar. 

Ptychitei nov sp. ind. ex off. Malletiano Stol. (Ptychites Durandii Dien.). 
The locality on the label accompanying this specimen was given as " north of Padam, 
Spiti." A. v. Erafft tells me, that ho has never heard of a place of that or of a 
similar name in Spiti, but that there is a village of that name in Kashmir (Zanskar 
valley). About ten miles north of this village Trias is marked on Lydekkor's 
map. 

Lydokkor further mentions Ptychite* Oerardi Blfd. from Tajwaz (Sind valley), 
Stoliozka quotes " Gymnitei Btfteni " from the Para valley, but these detcrmim- 
tions arc scarcely reliable. 

As to the lower Muschelkalk we may suppoje from Stoliozka's mention of 
Spiriferina Slracheyi from the Tsarap valley (Zanskar basin), that beds of this age 
occur there. 

The number of Cephalopoda of the Muschelkalk (anisio stage) in the main 
region of the Himalayas has now increased to 148 species, including 41 genera and 
sub-genera. To the order of Ammonoidea 127 species belong. The following genera 
and sub-genera are represented in this fauna :— 

Atraetitet Ouomb. (2 species.) 
Orthocerat Broyn. (4 up.) 
PUuronautilu, Mojs. (8 sp.) 
Mojtvtrocerat Hyatt. (4 sp.) 
TkuringioaaulilM Mojs. (1 sp.) 
GeTManoHautiltu Mojs. (I sp.) 
Syringonaulilut Mojs. (I «p.) 
Grfpocerat Hyatt (!J sp.) 
Paranautilut Mojs. (2 Bp.) 

Ceratite* do Haan (section of noioti Beyr.) (11 sp.) 

Thilippite$ Dion. (2 sp.) 

Oymuotoeerat Hyatt (2 Bp.) 

Haliltxitet Dieo. (1 sp.) 

HolUndiU, Dien. (16 sp.) 

Peripleurocyelm Dien. (1 ip.) 

SalteriUt Dien. (1 sp.) 

Ilaydtnitei Dien. (1 Bp.) 

Keyserlingitei Hyatt. (7 Bp.) 

Floria»ite* Hyatt. (1 Bp.) 

BeyriehiUi Waagen. (1 »p.) 

Cticcoten* Dien. (1 sp.) 

JaponUr* Mojs. (5 sp.) 

Bukovtkiitt* Dien. (1 sp.) 

PttuilodaaubiUi Hyatt. (1 Bp.) 
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StocieUel Kittl. (1 ip.) ' 
Uainatitet Kittl. (1 sp.) 
Jmlitei Mojs. ( 1 sp.) 
Smitlceerat Dion. (1 gp.) 
Aerockordireras Hyatt. (4 *p.) 
&4iri/«j Mojs. (1 ip.) 
Stjtcerai Mojs. (1 sp) 
Auanoritet Dico. {1 Bp.) 
JUoHopijUite* Mojs. ^0 sp.) 
S<«rf'o Mojs. (1 sp.) 
0jm».7« Mojt. (13 sp.) 
Auogytnnitc* Hyatt. (3 *p.) 
Bttddhaitet Dicu. (1 sp.) 
Ptyekitts Mojs. (19 sp.) 
PinacocerM Moj*. (2 gp.) 
Prtarcelitt Moj*. (3 sp.) 
Joan»itet Mojs. (2 ip.) 

Protraohyceras Cautleyi Dien., Protrachyceras cf. longobardicum Mojs.. Cera- 
/t7e« Weitoni Oppcl, Ceratitet ontttlut Oppel and Lobitea Oldhamiantu Stol., which 
arc incerice tedit, have been excluded from this list. 

In number of species and genera the fauna of the Himalayan Muschelkalk is 
no longer inferior to that of this stage in the Alps. 
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PLATE I. 

Fig \a,b,e,d Rhtnciioxb'.La TMNOD03I Bittn. KaUpani, coll. 3 mith. 
>, it, b, e, d „ „ ,, „ „ „ 

„ 3<j, b, e, d, t Spikii-bbix* (Mentzeua) Mintskui Dunk. N. W. of Math, coll. 
Krafft. 

„ \a, b, c, d "> CiExoniTus vuloarib Schloth. KagA, coll. Haydau. 
„ 5<i, b, c ) 

6 Spibifebisa Stuacueyi Stol., var. alata. Lower Muschelkalk, Lilang, coll. 

Krafft. 

Posidonomta xov. sp. ind. ktr. pannonica Mojs. Muth, coll. Hayden. 
") PosiDONOMrA of. bosxuca Bittn. Ridge bctwcun Dharma and Liwar 
S valleyi, coll La Toiiche. 

J Caidiohobpha Hatdeki Dien. Muth, cull. Haydon. 

Plidropiiobos sp. isd. Lower Monchelkjilk, Lilang, coll. Krafft. 
Atbactites Smitui Dicn. Jolinka, ttyant, coll. Smith. 
Pseuooubmnia sp. isd. Mutb, coll. Smith. 
(4 twice enlarged) Tkctospiba obaoius Bl. Muth, colJ Krafft. 
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PLATE II. 



Fio. la, i CuTECfEjAS Si ivyih Dim. Mutb, coll. Huydcn. 

„ 2 „ cl. wriTiMBiATtm v. IJnuer. Shalshal Cliff, beds with fyiriftriia 

Straeityi, coll. Kmfft 

„• So, i, <• TmrrnxoieKirTiLig gp. isd. K»g<, coll. Haydcn. 

„ 4m, t PLsruoxAVTars bp. i>;i>. aft. o»xato Haocr. Jolinkn, Byana, coll. Smith. 

„ ha, b „ „ „ Roli.uki Artli. Jolinka, Byana, coll. Smith. 

„ B«» * Mojsvahocbbab kivicola Dion. Jolinka, coll. Smith. 

„ 7c, b „ sr. Art. Mohloti Moja. Jolinka, ooll. Smith. 

„ 8a, b „ KsoM Dien. Kigi, coll. Hayden. 

„ 0«, b „ gp iso. a»p. Kao« Dion. Mutb, coll. Hayden. 
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PLATE III. 



Kg. la,* 0BRMAV0WAt7TH.tR cf. »iuNim!ui Moj». Clmmbered part of • full-grown 

«|M.<cirncii ; Math, eoll. H»vden. 
„ 2a, 4 PABAMAOTlLirs BlXLOOKU Dien. Muth, coll. Havden 

„ Sa, I PLaTRO«*lTlLK» 9V. IHD. *X. ktf. C»i88«SCB!fS Arth shaUbal Cliff, ooll. 
Krafft. 

„ <U, A CeiutiTh 8UPMBIP0RMU Dien. Mutr-, coll Hayden. r . *) ^ 
„ ha, * „ tbisoiXMus Moj». N. N. W. of Ka-», oil.' Hayden. 

„ 6«, * „ (Holiakditm) CictLii Dien. Riga, oil. Hay Jen. 

„ 7 C<jccoch.as Yooa Dien. Body-chamber. Mulli, c>H Haydon. 
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PLATE XI. 

Tig. la, b Kzysxrukohes Diknkbi Mojs. Lower Miiwlielkalk, >Sl>altsh*l Cliff, coll. Krafft. 
„ la,b, c,d „ „ „ „ „ Lilang, coll. Krafft. 

„ 8«, i „ sp. i»d, nr. Bckqft Moj«. Lower MiiBcbelkalk, Lilang, coll. 

Krafft. 

„ 4 „ kov. it. ikd. Lower MusteMkalk, Lilarg, coll. Krafft. 

„ 6a, b Wobtuekia DBAiiiiAENSig Blast-like. B«t\vwu Dhanna and Lissar Valleye, 

coll. La Touche. 
„ 6 P*OMAlllllDU (?) sr. 1KB. Mutli, coll. Krafft. 

„ la, b OiirHALOPTYcnA Surnui B)s*euke. Jolinka, coll. Smith. 
„ 8 „ tr. ikp. Kigi, coll. Krafft, 
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PLATE XII. 

Fig. la, A Protraciiyciras cf. lonoobardiwh Mojs. N. X. W. of Kaga, coll. Hayden. 
„ 2a, 1 „ Cautleti Diener N. N. W. of Kagii, coll. Haydm. '1 , : f T 

Tlio occurrence of those tiro specimens in tbo Upper Musch el Italic ia doubtful. 
„ 3a, e Smithocekas Drcmmondi Diener. Jolinka, Brans, coll. Smith. 
„ la, 4 Acro2Hord:obr\s cf. oarolim* Moj«. Muth, coll. Hnydoa. 
„ 5a, 4 AvANORtms iiontiooli Dien. Bambanag Cliff, coll. Krafft. 
„ 6«, 4 WoitTHEyiA Birskri Blascbke. Ka?a, ooll. Hayden. 
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PLATE XIII. 

Fig. la, 4 Puvrotohaiua isd'.ca Blanchkc. Muth, Spiti, coll. HaydeD. 1*, twice enlarged. 



„ 2 „ sr. isd. Kaga, ooll. Krafft, 

„ .! Gkm. ind. sp. ixd Muth, coll. Krafft. 

„ 4 Worthkma ST. isp. Afj. Dhabjiaknsis Blaschke. Loner Muechelkalk, Lilan s , coll. 
Krafft. 

„ 5a, i MonoI'U YLLlTEa Ki.vcil Dion. Lower Muwhelkalk, Lilang, coll. Krafft. 

fia, 4 „ Haka Dien. Lower Muwhelkalk, BamVianap Cliff, c»l). Krafft, 

,, 7 ,, „ Dion. Sutures of a specimen from the fame locality. 

„ ?a, 4 „ „ Dicu. var. Lower Muscliclkalk, SliaUhal Cliff, coll. Krafft. 

„ S> Pkadiuxsa Dien. Lower MiiM'helkalk, Lilang, coll. Krafft. 

„ 10a, 4 „ cf. Cosfbcii Dien. Lower Musil elkalk, \V of Lilaiig, eoll. Krafft. 

11 „ cf. spBAtuopoyLLrs Haner (Suture*). Kaga, coll. Krafft 



,, 12a, 4 Pnrnnis Udbakiii Dien. Mi th, ell. Hayden. 



Digitized by Google 




Digitized by Google 



PLATE XIV. 

Fig. la b Gtmnitbs htccltus Bcyr. N. N. W. of Mutb, coll. Hayden. 
„ 2a, b || „ Ueyr. Transverse section and suture* of a large specimen. 

„ So, b „ cf. IIoudoldti Mojs. Transverse tection and sutures of a Urge specimen 

Muth, coll. Ilaydcn. 
„ 4a, 4 „ DKPACPBKATU8 Dion. Lower Muschelkalk, Lilang, coll. i 

„ 5 Joiknitm sr. jhd. N. N. W. of Kngu, coll. Haydcn 
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PLATE XVII. 

„ 2a, 4 > FiKACOCERAfl Loomsii Dien. JolinU, Bvan», coll. Smith. 
„ 8«, b ) 

„ ia, i, e BuKowsKima Colvini Dien Jolinka, Byans, coll. Smith. 

„ ia, i Joanhites cf. noAVOB Dien. N. N. W. of Kagi, coll. Uaydcn. f ' 
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